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ABSTRACT
USING PRINCIPLES OF MOMENTUM CONSERVATION TO DEVELOP A 
COASTAL STORM IMPULSE SCALE (COSI)
Chris Adam Klentzman, P.E.
Old Dominion University, 2007 
Director: Dr. David R. Basco, P.E.
Coastal engineers have long recognized the need for a storm classification system 
that combines wave conditions, storm surge, and the length of time for the storm event. A 
new classification system has been developed that is based on the conservation of total 
horizontal momentum. This research concentrated on developing the theory and then 
applying that theory for a 10-year period of data from the Army Corps of Engineers Field 
Research Facility (FRF) in Duck, North Carolina. When fully developed, the Coastal 
Storm Impulse scale (COSI) may be applied to all previous Hurricane and Northeaster 
storm events along a coast and can be calculated during future events as the storm moves 
in space and time.
Newton's second law of motion relates the forces, F, needed to cause an 
acceleration, a (dV/dt), of a given mass, m. A lesser-known form relates the impulse, I 
(F*dt), required to cause a change in the momentum (m*dV) of the mass. Radiation 
stress theory (Longuet-Higgins and Stewart, 1964) can be used to calculate the depth- 
integrated and time-averaged horizontal momentum flux of the waves. Hughes (2004) 
refined the theory and introduced the maximum wave momentum flux that needs only the 
wave height, period, and water depth in the computation. Uniform, open-channel flow 
theory can be used to calculate the depth-integrated horizontal pressure and flow-induced 
momentum of the current. The still-water depth (hydrostatic) component can be removed
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to leave only the storm surge momentum. Wave-induced momentum and surge-induced 
horizontal momentum are simply added together to produce the total storm momentum in 
units of force per unit crest width. When integrated over the storm duration, the storm 
impulse, Is, is the result for a particular location at the coast.
Both a synthetic Hurricane and synthetic Northeaster were developed. These are 
similar to the scales used for the calibration of the Army Corps of Engineers Storm- 
Induced Beach Change (SBEACH) software (Larson, Kraus, and Byrnes, 1990). These 
synthetic storms were used to calculate the Storm Impulse Standard Event, ISE o f 4.8 x 
106 N-m-hr. The COSI scale is then defined as:
co s i= i
ŜE
to present a relative scale or indicator o f the magnitude of the coastal storm compared 
with the standard.
Over twenty-five years o f "normal" and "storm" conditions for waves and water 
levels are available from the U.S. Army Corps o f Engineers Field Research Facility 
(FRF) at Duck, NC. The definition of a storm is based on wave heights o f 1.6m in deep 
water (Dolan, et.al 1988). The ten-year period from 1994 to 2003 was studied, resulting 
in 160 storm events. COSI events ranging from a value less than 1 to greater than 10 
were observed during this period.
It was determined that using conservation o f storm momentum to combine wave 
conditions and storm surge over the duration o f the storm is a satisfactory means to 
categorize storm events. Further research into application o f the concept is required to 
extend to the entire length of shoreline affected by the storm event, applicability outside 
Duck, North Carolina, and application to historic storm events.
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NOMENCLATURE
a Wave amplitude; or
Acceleration
Ao Empirical coefficient for depth-integrated wave momentum flux
A] Empirical coefficient for depth-integrated wave momentum flux
C Wave celerity
C0 Deepwater wave celerity
Cgo Deepwater wave group celerity
Cgi Local wave group celerity
COSI Coastal Storm Impulse Scale
d Water depth
F Force
Fx Force in x-direction
FRF Army Corps of Engineers Field Research Facility, Duck, North Carolina
g Gravitational acceleration (9.81 m/sec2)
h Water depth from bottom to the still water level
H Wave height
hom Peak ocean storm surge height
Is Storm Impulse






Mp Depth-integrated wave momentum flux across a unit width
Pd Wave dynamic pressure
Q Flowrate
s Storm surge (meters)
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St Storm surge momentum (Newtons/meter)
Sxx Wave-averaged momentum flux (radiation stress) in x-direction
t Time
T Wave period
u(z) Horizontal water velocity at a specified depth
V Velocity
T|(x) Sea surface elevation relative to still water level
T|(c) Sea surface elevation relative to still water level at the crest of the
0 Local wave angle
0O Deepwater wave angle
p Mass density of water (1025 kg/m3)
Ys Total storm momentum (Newtons/meter)




Coastal engineers have long recognized the need for a storm classification system 
that combines wave conditions, storm surge, and the duration of a storm event. A new 
classification system has been developed that is based on the conservation of total 
horizontal momentum. The results presented herein describe the theory, considers some 
initial conventions and standards for implementation, and presents some example results 
based on actual data from the Army Corps o f Engineers Field Research Facility located in 
Duck, North Carolina (FRF). When fully developed, the Coastal Storm Impulse scale 
(COSI) may be applied to previous Hurricane and Northeaster storm events and can be 
calculated during future events as the storm moves in space and time.
A Hurricane is defined as a tropical cyclone with winds that exceed 64 knots (74 
mi/hr) and rotates counterclockwise about the center in the Northern Hemisphere. 
Hurricanes generally occur in the Atlantic from June through November. Northeaster 
events are defined as extratropical storm events, generally occurring between December 
and April, and are more frequent than Hurricane (tropical) events. Peak windspeeds 
rarely approach Hurricane strength, usually cover a much larger geographic area than a 
Hurricane, and generally have a longer duration than a Hurricane (Dolan and Davis, 
1992).
Several storm scales using various parameters are in existence today. However, 
most do not combine the parameters of concern for coastal engineering. Additionally, a
The Journal o f Coastal Engineering is used as a format model for the references cited.
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scale that can be used for both Northeasters and Hurricanes along the Atlantic seaboard 
would prove beneficial for the development o f coastal designs and study o f coastal 
erosion.
1.2 Objectives
The objective of this research is to develop a storm scale that relates the impulse 
of a storm for a given coastal region. Specifically, a Coastal Storm Impulse Scale (COSI) 
has been developed with the following objectives:
1) The scale should be usable for any storm event. The specific research in this
study used Hurricanes and Northeasters in the Mid-Atlantic region of the United
States.
2) The scale uses the following parameters:




c) Storm Event Duration.
The most prevalent scales used to date primarily concentrate on wind speed as 
the determining factor in the scale. Using wind speed gives limited assessment for 
scaling geologic impacts to coastal environments (Sallenger, 2000). These scales were 
devised primarily to predict the expected wind damage to man-made structures, not to the 
coastal morphology and structures (Kantha, 2006).
For coastal engineering applications, traditionally, only the peak storm surge is
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used (Balsillie, 1999). Using only the peak surge ignores the effects that the wave action 
and the duration of the storm can have on the coastline.
The COSI scale is intended for application by coastal engineers and scientists. 
Therefore, the effect of wind speed for classification of the storm is not applied. The 
proposed COSI scale uses the principles o f momentum conservation to combine those 
parameters that are of interest, specifically surge, wave action, and storm duration. The 
cause o f the storm event, Hurricane or Northeaster, is not as important as the actual 
conditions of the storm event.
1.3 Scope
The scope of this research was to determine the feasibility of the COSI scale. 
Conservation of momentum principles were applied to develop the theoretical scale. 
Then, actual data from 160 storm events in a ten-year period (1994-2003) taken at the 
Army Corps o f Engineers Field Research Station (FRF) in Duck, North Carolina were 
applied to the developed theory to ascertain the feasibility o f the COSI scale.
1.4 Limitations
This research is limited to the data from Duck, NC. Further research should be 
conducted to assure applicability of the COSI scale outside of the North Carolina coast. 
Additionally, the research concentrated on a one-meter width slice of coastline. Finally, 
the research concentrated only on Hurricane and Northeaster events. The applicability of 
COSI to other types of coastal events needs to be determined. Determination o f how to 
apply the COSI scale for the width of a particular storm event is open for discussion.
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2.0 LITERATURE REVIEW
For the interest of coastal engineering in assessing the potential for damage to coastal 
structures and the effect on the coast itself, a coastal storm event will have three 
parameters:
1) Wave characteristics (height, period, wave length);
2) Storm surge;
3) Storm duration.
Note that wind speed is not included. Wind speed is important in the development of 
the wave characteristics and when discussing potential damage to topside and inland 
structures. However, for coastal engineering, wind speed does not greatly affect the 
coastline itself.
Several storm scales have been developed and are reviewed in this section.
2.1 Safflr-Simpson Scale
Saffir-Simpson have presented what is probably the best known of the Hurricane 
scales. Table 1 gives the basics (Saffir, 1977):
Table 1. Saffir - Simpson Scale
Category Central Pressure 
(millibars)




1 >980 74-95 4-5 1.2-1.5
2 965-979 96-110 6-8 1.8-2.4
3 945-964 111-130 9-12 2.7-3.7
4 920-944 131-155 13-18 4.0-5.5
5 <920 >155 >18 >6.1
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This scale is useful for conveying the relative strength of a Hurricane to the general 
public. However, for coastal engineering, it has limitations:
1) Wave characteristics are not taken into account.
2) Storm duration is not included. Therefore, the Saffir-Simpson scale has little 
application in scaling potential geographic effects, such as sediment transport and 
dune erosion (Sallenger, 2000).
3) The scale is only used for Hurricanes, leaving out other damage-potential storms, 
such as Northeasters, on the Mid-Atlantic coastal region.
4) The Saffir-Simpson scale was developed primarily to predict wind damage to 
structures and, therefore, does not have as much applicability for coastal 
engineering (Kantha, 2006).
5) The values of the Saffir-Simpson scale are quantized, with each category having a 
range of values. An increase in one mph of wind speed can change the storm 
from a Category 2 to a Category 3 with relatively little actual increase in storm 
intensity (Kantha, 2006).
6) Storm surge categories for the Saffir-Simpson scale are not directly tied to the 
damage potential o f the storm. Rather, they are related to the hurricane direction, 
and are only loosely associated with the Saffir-Simpson category. Saffir, 1977, 
specifically states that wind speed, “depending on hurricane direction, may result 
in” the storm surges listed in Table I. A  further example is Hurricane Isabel in 
2003. Hurricane Isabel made landfall near Duck, North Carolina. Hurricane wind 
speeds were seen in Northeastern North Carolina and Southeastern Virginia, yet 
large storm surges were seen as far as the upper reaches of the Chesapeake Bay,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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the Delaware Bay, and the Delaware River without the associated wind speeds 
(Beven and Cobb, 2004).
2.2 Dolan-Davis Scale
A scale for Northeasters, similar to the Saffir-Simpson scale for Hurricanes, has 
been proposed (Dolan and Davis, 1992) as shown in Table 2.
Table 2. Dolan-Davis Scale




1 <7 <2.1 <8
2 11 3.4 18-34
3
4 16 4.9 63
5 23 7.0 96
While storm duration is included, storm surge is not. Wave height is included, 
but for the nearshore environment in finite water depths, wave period, and wavelength 
are missing. Like the Saffir-Simpson scale, the Dolan-Davis scale is useful in 
categorizing the general strength o f a storm, but has little application in scaling potential 
geographic effects (Sallenger, 2000). Additionally, like the Saffir-Simpson scale, the 
Dolan-Dave scale numbers are placed into categories with a range o f values.
2.3 Halsey Scale
Rather than using storm characteristics, this scale is based on the damage inflicted 
to the shoreline (Halsey, 1986) as indicated in Table 3.
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Table 3. Halsey Scale
Class Duration (tidal 
cycles)
Damage
1 Up to 1 Beach erosion and dune scarping
2 Up to 2 Heavy beach erosion; significant dune scarping, overwash 
in low areas; some flooding
3 2 to 3 Serious beach erosion; some dunes flattened, serious 
flooding; widespread boardwalk damage
4 3 to 4 Most dunes flattened; significant overwash, wide spread 
flooding
5 4 to 5 Incipient barrier breaching; washover fans cover low- 
lying areas and roads, dunes heavily eroded
The only measurable consideration in the Halsey scale is the duration of the storm
using tidal cycles as the unit o f measurement.
2.4 U.S. Geological Service Scale (Sallenger Scale)
The U.S. Geological Service has proposed a scale specific for barrier islands 
(Sallenger, Howd, Brock, Krabill, Swift, Manizade, and Duffy, 1999; Sallenger, 2000). 
This scale uses the parameters o f swash relative to a fixed vertical datum (R) and the 
elevation of the dune relative to a fixed vertical datum (D), as illustrated in Figure 1. 
Based on these parameters, four regimes are given:
1) Swash regime -  where the swash is confined to the foreshore of the beach 
seaward of the dune, during the storm the foreshore erodes and sand is 
transported offshore, and following the storm the sand is gradually transported 
onshore.
^~H10H = the range from 0 to —-L0W (1)
^ H I G H  ^ H I G H
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2) Collision regime -  where the runup collides with the base o f the foredune 
ridge, sand is eroded from the dune and transported offshore, and the eroded 
dune sand is not readily returned to the dune.







' ■ M i
LOW
Figure 1. U.S. Geological Survey Scale for Barrier Islands. Adapted from 
Sallenger (2000).
3) Overwash regime - where the runup exceeds the elevation of the dune ridge or 
berm crest, sand is transported landward contributing to the net migration of 
the barrier beach landward.
> 1 and < 1 (3)
D DHIGH HIGH
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4) Inundation regime -  where the elevation of the base swash motion exceeds the 
elevation of the dune or berm, hence the entire beach/foredune system is 
inundated.
M L >  i a n d  A lo w  >  j (4 )
D DHIGH HIGH
The four regimes are shown in Figure 2. The scale does not use any storm 
indicators (wave characteristics) for the development of the scale, depending on the 
morphology of the beach and its effect on the waves (wave runup and swash). 
Additionally, storm event duration is not considered.
G R « i¥






H u m -







N e t  o n s h o r e  t r a n s p o r t ,  
o r d e r  1 00  m e t e r s
N e t  o n s h o r e  t r a n s p o r t ,  
o r d e r  10 0 0  m e t e r s
Figure 2. Regimes for the USGS Scale. (Adapted from USGS, 2001)
2.5 K riebel-D alrym ple Scale
A five-point scale for evaluating the risk o f erosion by Northeasters has been 
developed (Kreibel and Dalrymple, 1995). For coastal engineering, this uses surge, wave 
height, and storm duration as follows:
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I  = Intensity scale ( f t )
I = Shoreline Risk Index
S = Surge Height (ft)
H = Wave Height (ft)
td = Duration (hours)
The Kriebel-Dalrymple scale was developed using the output of numerical models 
predicting the extent o f erosion associated with severe storms along the Delaware 
coastline (Kriebel, Dalrymple, Pratt, and Sakovich, 1996). The models produced erosion 
potential proportional to the storm surge and wave height; with erosion potential more 
weakly related to the storm duration.
The scale was computed for several historical Northeasters, the most intense 
being the Ash Wednesday Storm of March 1962, producing a value of I equaling 400 ft . 
This storm was then adopted as a Category 5 storm, giving equation (6) for the intensity 
scale (Kriebel, Dalrymple, Pratt, and Sakovich, 1996).
This scale produces a value that is actually calculated based on storm parameters. 
However, the units of area (ft2) do not seem relevant to the damage causing potential o f a 
storm. Additionally, this scale is tuned specifically to the Delaware shoreline, as the 
Shoreline Risk Index, I, is based on erosion factors specific to this coast.
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2.6 Hurricane Impact Scale
A Hurricane Impact Scale (HIS) has been proposed that uses three parameters to 
rank Hurricanes (Bush, 2003). The parameters are:
1) Maximum elevation of storm surge,
2) Storm surge spread (coastal length impacted by higher water level), and
3) Wind Speed.
A ranking of 1-5 is given for each parameter, giving an overall HIS range of 1-15.
The HIS gives a more precise definition for a storm event than the Saffir-Simpson 
scale. However, the HIS does not include wave conditions. Additionally, the values are 
assigned to each parameter and not calculated quantities based on data.
2.7 Hurricane Hazard Index
A Hurricane Hazard Index (HHI) has been proposed based on the maximum 
sustained near-surface wind speed, the radius to which Hurricane intensity winds extend, 
and the translation speed of the Hurricane (Kantha, 2006). The factors are the primary 
variables used in numerical models of hurricane wind fields that drive storm surge in 
these numerical models.
HHI = ( —  )2( i ^ ) 3 A )  (7)
R 0 V m ax0  S
where:
R = radius to which Hurricane forces extend
Ro = 60 miles
Vmax -  maximum sustained near-surface wind speed
VmaxO = 74 mph
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So = 15 mph
S = the translation speed that takes the Hurricane from one place to 
another.
While the scale generates values that are quantitative, the values are based on 
wind speed. Applicability for coastal engineering is limited, since wave conditions are 
not considered. Additionally, this scale cannot be used for Northeasters.
2.8 Summary
Seven storm scales have been previously developed and presented in this section.
The following summarizes the characteristics of this study:
1) Only two of the scales (Kreibel-Dalrymple and HHI) have values that are 
quantitative and are calculated using actual measurements from storm data. 
The remaining five scales are all qualitative/category rankings o f storm 
events.
2) Five of the scales are specific to either a Hurricane or Northeaster event. The 
two that are not storm-type dependant (Halsey and Sallenger) are limited to 
the type o f coastline to which they can be applied (sandy dune beaches).
3) The scales applied specifically to Hurricanes (Saffir-Simpson, HIS, and HHI) 
use wind speed as a primary factor in the scale.
4) The scales applied specifically to Northeasters either ignore storm surge 
(Dolan-Davis) or are limited to use on only one coast (Kreibel-Dalrymple).
None of the scales meet all the objectives stated in Section 1.2.
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3.0 DEVELOPMENT OF COSI
3.1 Wave Momentum Flux Parameter
A new parameter has been proposed to describe nearshore waves to satisfy the 
following criteria (Hughes, 2004):
1) The parameter must be physically relevant so it can be incorporated into 
simple descriptive models of specific physical processes.
2) The parameter should apply to both periodic waves and transient waves, 
such as ship wakes and solitary waves, with the hope that results from one 
wave type might be applicable for the other type.
3) The parameter should span the range of relative depths from deep water to 
shallow water.
4) The parameter should provide a better representation of non-breaking and 
nonlinear wave process than existing, simple, wave parameters.
5) The parameter should provide comparable results to established 
parameters, such as the Iribarren number, when used to predict processes 
stemming from plunging and spilling wave breaking.
6) The parameter should be easy to estimate so design guidance using the 
parameter can be programmed into computer spreadsheets or simple 
programs.
The new parameter has been developed for linear (Airy) wave theory and 
nonlinear (Fourier) wave theory.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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The principal momentum parameter used in most coastal engineering applications 
is the radiation stress, the wave momentum flux integrated over the water depth and 
averaged over the wave (Longuet-Higgins and Stewart, 1964).
L  t| ( x )
where
SXx = Wave averaged momentum flux (radiation stress) in x- 
direction 
L = Local wavelength
r|(x) = Sea surface elevation relative to still water level 
h = Water depth from bottom to still water level 
Pd = Wave dynamic pressure 
u = Horizontal water velocity at specified depth 
p = Mass density of water (1025 kg/m3).
Hughes (2004) suggested that this value is quite small as it is depth integrated 
over a wavelength from large positive values at the crest to large negative values in the 
trough. The maximum, depth-integrated wave momentum flux that occurs during the 
passage of a wave is a more rational parameter to use when discussing wave force on 
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T|(C)
MF(x,t) = I h (pd + pu2) dzdx (9)
where
MF = Depth-integrated wave momentum flux across a unit width
ri(c) = Sea surface elevation relative to the still water level at the
wave crest.
Using Mf in place of Sxx gives one major advantage when dealing with the wave 
force affecting the coastline. Since Mf gives a maximum wave momentum flux as 
opposed to a time-averaged wave momentum flux, the physical relevance to the force 
loading will give a maximum value, giving more significance to the parameter. Large- 
scale events during a period are not diluted over the time-averaged value.
Hughes (2004) calculated M f using two basic wave theories, linear (Airy) and 
nonlinear (Fourier). For purposes o f this research, the nonlinear wave theory is most 
applicable. When dealing with relatively large wave heights in a shallow environment, 
linear wave theory becomes awkward as the wave approaches the shoreline. The 
nonlinear theory covers waves from the Stokes and Cnoidal theories. Hughes (2004) 
empirically derived the maximum wave flux parameter from nonlinear wave theory:





Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
16
A i = 0.1804(— )'0391
h
h = Water depth from bottom to the still water level
H = Wave height
T = Wave period.
3.2 Derivation of Total Storm Momentum
The basic problem in developing a storm scale is how to combine two essentially 
different physical quantities, namely storm surge and waves. Wave energy over the 
storm (wave power) can be calculated. But there is no way to readily combine wave 
energy with the increase in water elevation (surge) energy. It is proposed that the 
principles o f horizontal momentum conservation be applied to combine the forces o f the 
storm surge and water waves at the coast.
From Newton’s Second Law of Motion (F=ma), the impulse, I (F*dt), is balanced by 
the change in momentum (m*dV). In our case, the coastline is the location that 
drastically alters (changes) the storm momentum. The horizontal force of the storm 
surge (above the normal water level) and the horizontal force o f the waves (maximum 
wave thrust) are simply added together to give the maximum total horizontal force o f the 
storm at any time. When integrated over the storm duration, the total change in 
momentum (impulse) is determined. This is the basis of the Coastal Storm Impulse Scale 
(COSI).
F = m a = d(mV)/dt ( I D
(12)
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For application in the COSI scale:
(13)
where:
Is = Storm Impulse (Newtons -hours/meter)
Ys = Total storm momentum (Newtons/meter).
Note that the Force, F, and the Storm Impulse, Is, are both vector quantities. For 
storm impulse, the component vectors o f concern are the Impulse parallel to the shoreline 
and the impulse perpendicular to the shoreline. These are discussed further in Section
The maximum, depth-integrated wave momentum flux that occurs during the passage 
o f a wave, discussed in Section 3.1, is a more rational parameter to use when discussing 
wave forces on structures or coastal processes. Therefore, equation (10) for MF, giving 
units of Newtons per meter, is used to describe the momentum attributable to the wave 
action.
Using analysis from open channel hydraulics, a similar parameter can be found 
for the storm surge using the basic conservation o f momentum. Assuming all the flow is 
in one direction, x, the conservation o f momentum can be stated as (Chow, 1959):
3.5.
I F X = P, -  p2 = pQ(ui -  u2) (14)
where
Pi = */2 pg(h+s)2
P2 = 1/2 Pg(h)2
Q = Flow rate
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h = water depth 
s = storm surge height
u = horizontal depth-averaged velocity of the surge.
Simplifying for a rectangular channel o f one-meter width gives:
ST = 14 pgs 2 + phu2 - !4 pgh2 (15)
where
ST = The total momentum factor from surge.
This also gives units o f force per meter. The baseline water depth is subtracted 
from the momentum to account for the fixed value that the coastline always experiences, 
even in still water conditions.
Combining equations (10) and (15) for a total storm momentum gives a total 
storm momentum of:
Ts = M f + St (16)
where:
Ys = The total storm momentum (Newtons/meter).
The calculation of Mf, St, and Ys are all per unit width of coastline, Figure 3.
3.3 Location of Data
Before the two momentum parameters, wave momentum flux and storm surge 
momentum can be combined, a location for the data needs to be determined. An 8-meter 
depth has been used to develop the scale. This was chosen to coincide with the location 
o f the primary data collection points of the FRF in Duck, North Carolina. Figures 4 and
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5 show the locations o f the various sensors at the FRF. The following sensors were used 




normal water level storm surge level
Figure 3. COSI as applied to a unit width of coastline.
Table 4. Sensors type and depth
Gauge Water Depth 
meters
8 Meter Array 7.44 to 8.08
Current Meter, 3519 7.90
NOAA Tide Gauge (NOS 865-1370) 7.62
■ „ of the copyright owner Further reproduction prohibited without permission.
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Figure 5. Sensor location at FRF. (Adapted from USACE FRF website 
www.frf.usace.army.mil)
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Due to its involvement is every aspect of the momentum calculations, and 
specifically in all wave characteristics, tide location, and storm surge momentum 
calculations, the eight-meter depth standard must be consistent, regardless of the 
geographic location of the calculations. This means that whenever this scale is applied to 
locations other then FRF, any available data will have to be converted to values at the 
eight-meter depth standard.
3.4 Currents
During the storm events studied at FRF (Section 4.0), the currents measured were on 
the order from 0.03 to 0.50 meters per second. The flow (current) values o f phu2 range 
from 7 Newtons/meter to a maximum 2,050 Newtons/meter. Compared to wave 
momentums, Mf, on the order o f 100,000 Newtons/meter, and surge height values on the 
order of 30,000 Newtons/meter, it is clear that the horizontal momentum due to current 
can be neglected for Hurricanes and Northeasters.
There was only one occurrence during the ten-year study period where the surge 
current was greater than one meter/second. This was during Hurricane Isabel, where the 
maximum current measured was 1.75 meters/second. Hurricane Isabel originated as a 
tropical storm event that made landfall near the FRF on 18 September, 2003. Even with 
this maximum current, as shown in Figure 6, the momentum due to the current is 
negligible when compared to the momentum due to the surge height and the wave action. 
For com p arison , a plot o f  a large Northeaster event during February 1998 is shown in 
Figure 7. In Figures 6 and 7, the blue line is the momentum due to wave action (Mf), the 
brown line is the momentum due to surge (St), and the purple line is the momentum due 
to current. For the Northeaster, the contribution due to current barely registers above the
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x-axis throughout the event. Details on Hurricane Isabel can be found in Appendix J, 
while the February Northeaster event can be found in Appendix E.
Based on this data, the current values were neglected for the total momentum 
calculation for Hurricanes and Northeasters. Equation (16) can then be simplified to:
Ys -  (pgh2) Ao ( - ^ 7 ) Ai + '/a Pg(h+s)2 -  Vi pg(h)2 (17)
gT
This simplification is only made for storm events with small currents. If the scale 
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Figure 6. Isabel Force Comparisons













Figure 7. Force Comparisons February 1-11, 1998 Northeaster
3.5 Sensitivity to Wave Angle
Examination of the data in Appendices A through J show that Northeasters will 
have deep-water wave angles approaching the FRF pier o f up to 45° from the North, with 
the majority having wave angles within 25° o f being perpendicular to the beach. The 
Appendices show that Hurricanes will also have deep-water wave angles of up to 45°, 
with a majority also with 25°. However, these are from a southerly direction. The 
robustness of the storm momentum parameter, as it relates to the approaching wave 
angle, must be determined. Calculations were performed based on the principles of 
refraction and shoaling, assuming linear shoaling on a beach with straight and parallel 
contours, discussed in the Coastal Engineering Manual, Part II (Demirbilek, 2003).
Using the definition o f a storm-event deepwater wave height of 1.6 meters, 
calculations were conducted to determine the wave angle at eight-meter water depth. To 
match the measured values observed at FRF (Section 4.0) during the ten-year study
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
period, the wave period was varied from 8 to 19 seconds, and the wave angle was varied
O f note, the orientation of the beach at Duck, North Carolina is 340°, or 20° from true 
North. The following equations were used:
L0 = Deepwater wavelength 
L = Local wavelength 
T = Wave period 
d = Water depth 
C0 = Deepwater wave celerity 
C = Local wave celerity 
0 = Local wave angle 
0O = Deepwater wave angle.
Table 5 displays some of the results.
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Table 5. Wave Angle Calculation Results
Deepwater 
Wave Angle
Local Wave Angle for 8 
second period wave
Local Wave Angle for 




The worse case condition is a shorter wave period (eight second) with a larger 
incident wave angle (45°). This gives a local wave angle of 28°. Assuming maximum 
momentum is at 0°, the storm momentum is a function of the cosine o f the wave angle. 
As the worse case is 28°, with a cosine of 0.88, as a first approximation, the storm 
momentum parameter is relatively independent o f the approach angle of the wave and is 
assumed approximately equal to one in the calculations.
3.6 Description of a Storm Event
One definition of a coastal storm in the Mid-Atlantic is any synoptic weather 
system that produces waves in deep water o f at least 1.6 meters. (Dolan, Lins, and 
Hayden, 1988). This is because waves o f this height or greater are observed to cause 
some degree o f beach change along mid-Atlantic barrier islands (Dolan, Hayden, 
Bosserman, and Lisle, 1987). FRF describes storms as those events that exceed a wave 
height of 2 meters at the seaward end of the pier (Baron, Leffler, Hathaway, Hodges, 
Birkemeier, Scarborough, and T ow n sen d , 1995). T he seaw ard end of the p ier is at a 
depth o f 7.62 meters. Taking into account shoaling and refraction, and depending on the 
period of the wave, the deep-water wave heights that produce a wave height o f 2m at the 
pier can range from 1.6m to 2m. Therefore, the FRF definition and the Dolan et.al.
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definition match closely for the deep-water wave height. For the remainder of the 
development of COSI, the more conservative deep-water wave height o f 1.6m is 
employed.
This definition is a good starting point for identifying coastal events, but it leaves 
out the effect of storm surge in causing beach damage. Storm surge is defined as the 
difference between the predicted tide and the actual measured tide. This is readily 
apparent by the passing of Hurricane Bonnie in August of 1998 (Appendix E). Figure 8 
shows the wave height at the pier. A reference line for 1.6 meters is provided. The 1.6- 
meter wave height was exceeded around 10:00PM on 25 August, 1998 with a duration 
time 6.0 hours as shown on Figure 8. Wave heights less than 1.6 meters stopped around 
7:00PM on 28 August, 1998. A similar plot with the same x-scale is provided in Figure 9 
for storm surge. As can be seen in Figure 9, a significant storm surge continued well past 
the time when the wave height was less than the defined storm event. The plot of storm 
surge stopped at a duration of 90 hours, even though there is still a significant storm 
surge present. This is because the combination of the surge and the wave height no 
longer exceeded the requirements of the storm definition, which is further explained later 
in this Section. The occurrence of a storm surge not exactly time-consistent with the 
wave action is not uncommon. If the premise that the storm surge is an important factor 
in the affect of the storm event, a new description of a storm event is required.
The new description o f a storm event goes back to the use of the wave momentum 
flux in equation (10) and the total storm momentum in equations (16) and (17). Equation 
(10) is dependant not only on the wave height but also the wave period. Assuming that 
the significant deep-water wave height of 1.6 meters is valid for the commencement of
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beach damage with no storm surge, the wave height at eight meters needs to be 
determined. Using equations (18) and (19), the following standard wave shoaling, as 
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Figure 9. Hurricane Bonnie Surge
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Kr = ([ 1 -sin20o]/[ 1 - sin20i] 1/4 (26)
H = Ho Ks Kr (27)
where:
Ks = Shoaling coefficient
Cg0 = Deepwater wave group velocity
Cgi = Local wave group velocity
Kr = Refraction coefficient
H = Wave height
For typical storms, the wave periods can range from eight to fourteen seconds. 
With varying approach angles and wave periods, wave heights are calculated from 1.5 to 
1.8 meters. In order to apply a consistent scale, a single reference value is desired. As a 
generalization, a period of ten seconds was used. It can be assumed that the wave is 
approaching nearly perpendicular to the coastline (see Section 3.5), or 0 = 0. Based on 
these numbers, a value for wave height at eight-meter water depth for the storm definition 
is established at 1.62 meters.
The Mp was calculated based on equation (10). With no storm surge, S t is zero, 
and the total Storm Momentum, Ys, equals Mf. Table 6 presents the Storm Momentum 
for various wave periods and no storm surge. If it is assumed that the tabulations
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correctly describe a storm event for 1.6 meters and no storm surge, tables can then be 
developed for decreasing wave height and increasing storm surge that give the same 
value of total Storm Momentum, Ys. These values of combined wave height and storm 
surge can be considered as storm events, even though wave height is less than 1.6 meters. 
These theoretical combinations are provided in Tables 7 through 14. The range of storm 
surge and wave heights required to produce a storm event are shown in Figure 10. This 
graphically displays the required surge height and wave height for various wave periods 
to define the onset o f a storm event. Tables 7 through 14 and Figure 10 are then used 
when examining actual data to help determine if a defined storm event is occurring. 
Tables 7 through 14 show the combination of wave height and storm surge required to 
meet the storm surge definition of Table 6. For example, for a wave period o f nine 
seconds, if  the wave height is 1.4 meters and the storm surge is 0.17 meters, by 
definition, a storm event is occurring.
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Table 6. Storm Momentum for Various Wave 
Periods with Deep Water Wave Height o f 1.6 
Meters and No Storm Surge Present













Table 7. 8 Sec period Table 8. 9 Sec period
Ys = 70,394 N/m_______  Ts = 76,207 N/m
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Table 9. 10 Sec period 
Ts = 81,813 N/m

















Table 11. 12 Sec period 
Ts = 92,504 N/m




















Table 10. 11 Sec period 
Ys = 87,238 N/m

















Table 12. 13 Sec period 
Ts = 97,630 N/m


























Table 13. 14 Sec period 
Ys = 102,627 N/m

















Table 14. 15 Sec period
Ts = 107,51 ON/m


















W ave Height (meters)
Figure 10. Required Surge for Storm Event
•8 second period 
•9 second period 
10 second period
• 11 second period 
•12 second period 
•13 second period
• 14 second period 
•15 second period
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3.7 Synthetic Storms
The calculated value of the Storm Impulse is a relatively large number. To put 
the value into perspective, a Storm Impulse Standard Event, Ise, is defined.
Two synthetic storms are investigated:
1) Synthetic Hurricane,
2) Synthetic Northeaster.
An additional Storm Definition Event is included in Section 3.7.3.
3.7.1 Synthetic Hurricane
The synthetic Hurricane used for the Coastal Storm Impulse Scale (COSI) is 
similar to the scale used for the calibration of the Army Corps of Engineers Storm- 
Induced Beach Change (SBEACH) software (Larson, Kraus, and Byrnes, 1990).
Following the Army Corps of Engineer model, a surge hydrograph for the 
synthetic Hurricane is shown in Figure 11. For comparison, Figure 11 also contains the 
surge hydrograph for the synthetic Northeasters. The blue line is the hydrograph for the 
Hurricane while the red line represents the Northeaster. As is reflected in the 
hydrographs, Northeasters tend to be of longer duration than Hurricanes, but with lower 
surges. The peak surge of a Hurricane is larger than the Northeaster since wind speeds in 
Hurricanes are, on average, greater than those o f Northeasters, causing a higher surge 
(Larson, Kraus, and Byrnes, 1990).



















Figure 11. Surge Hydrographs for Synthetic Storms (Adapted from Krause and 
Byrnes, 1990).
The surge hydrograph is produced by the following equation (Shin, 1996).
s  — h 0m y  ( 28 )
23C(t —e-)
cosh2[ ^ r-2- ]
s
where
s = water surface elevation above MSL; storm surge 
hom -  peak ocean storm surge height 
t = time
Ts = Storm Duration
Also adapted from Larson, Kraus, and Byrnes, 1990, are the wave periods, wave 
heights, and storm duration for the synthetic Hurricane. These are shown in Figure 12. A 
maximum wave height o f five meters, with a period o f ten seconds is applied for the
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Figure 12. Synthetic Storm - Hurricane
Hurricane. The maximum wave height occurs during the time when the surge is greater 
than half the maximum surge (Larson, Kraus, and Byme, 1990). The Storm Impulse, Is, 
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13, the red line is the definition of a storm event from Table 6. The brown line is the 
momentum due to storm surge, the purple line is the momentum due to wave height, and 
the blue line is the total storm momentum. Is for the Synthetic Hurricane is 4.9 x 106 N- 
hr/m.











Peak ocean storm surge 1.5
Storm Duration 16
Max. W ave Height 5
W ave Period at M ax 






















0 0.011 1.00 7.50 898.595 0.009 0.407 34106 .090 35004.685 67399
1 0.024 1.67 7.92 1963.750 0.027 0.333 72851.975 74815.725 69899
2 0.053 2.33 8.33 4273.034 0.053 0.292 124169.574 128442.608 101629.167 72356
3 0.114 3.00 8.75 9210.676 0.088 0.265 187740.082 196950.758 162696.683 74774
4 0.238 3.67 9.17 19450.474 0.132 0.245 263373.307 282823.781 239887.269 77155
5 0.474 4.33 9.58 39299.734 0.185 0.229 350938.131 390237.864 336530.823 79500
6 0.855 5.00 10.00 72444.410 0.247 0.217 450335.073 522779.483 456508.674 81813
7 1.291 5.00 10.00 112187.055 0.247 0.217 450335.073 562522.128 542650.806 81813
8 1.500 5.00 10.00 131975.156 0.247 0.217 450335.073 582310.230 572416.179 81813
9 1.291 5.00 10.00 112187.055 0.247 0.217 450335.073 562522.128 572416.179 81813
10 0.855 5.00 10.00 72444.410 0.247 0.217 450335.073 522779.483 542650.806 81813
11 0.474 4.33 10.00 39299.734 0.185 0.229 357854.053 397153.787 459966.635 81813
12 0.238 3.67 10.00 19450.474 0.132 0.245 274833.022 294283.495 345718.641 81813
13 0.114 3.00 10.00 9210.676 0.088 0.265 201493.254 210703.930 252493.712 81813
14 0.053 2.33 10.00 4273.034 0.053 0.292 138122.958 142395.992 176549.961 81813
15 0.024 1.67 10.00 1963.750 0.027 0.333 85120.986 87084.737 114740.364 81813
16 0.011 1.00 10.00 898.595 0.009 0.407 43099 .637 43998.232 81813
/ , = 4876855.90
Table 15. Synthetic Hurricane
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3.7.2 Synthetic Northeaster
The synthetic Northeaster is also based on the SBEACH model (Larson, Kraus, 
and Byrnes, 1990) and also uses equation (28). The Surge Hydrograph is provided in 
Figure 11. Figure 14 gives the wave characteristics for the synthetic Northeaster. Since 
the radius o f a Northeaster is typically several times greater than a Hurricane, the fetch is 
longer, resulting in longer wave periods. Table 16 and Figure 15 gives the calculations 
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Figure 15. Synthetic Storm - Northeaster 












Peak ocean storm surge 1
Storm Duration 36
Max. Wave Height 2.5
























0 0.007 1.00 7.00 598.924 0.009 0.407 32244.518 32843.442 64338
1 0.011 1.12 7.54 847.963 0.012 0.390 39752.568 40600.531 67631
2 0.015 1.23 8.08 1199.872 0.014 0.375 48007.964 49207.836 70849
3 0.021 1.35 8.62 1696.460 0.017 0.362 56999.461 58695.920 73997
4 0.030 1.46 9.15 2395.837 0.020 0.351 66716.286 69112.123 77082
5 0.042 1.58 9.69 3378.089 0.024 0.340 77148.169 80526.258 74819.190 80108
6 0.059 1.69 10.23 4752.216 0.027 0.331 88285.344 93037.560 86781.909 83080
7 0.082 1.81 10.77 6663.873 0.031 0.323 100118.537 106782.410 99909.985 86001
8 0.115 1.92 11.31 9302.394 0.036 0.315 112638.947 121941.341 114361.876 88874
9 0.159 2.04 11.85 12903.565 0.040 0.308 125838.221 138741.786 130341.564 91704
10 0.218 2.15 12.38 17741.137 0.045 0.301 139708.426 157449.563 148095.675 94492
11 0.294 2.27 12.92 24094.910 0.050 0.295 154242.026 178336.936 167893.250 97240
12 0.390 2.38 13.46 32177.997 0.055 0.290 169431.853 201609.850 189973.393 99951
13 0.506 2.50 14.00 42006.041 0.061 0.284 185271.085 227277.126 214443.488 102627
14 0.636 2.50 14.00 53209.808 0.061 0.284 185271.085 238480.893 232879.010 102627
15 0.769 2.50 14.00 64845.905 0.061 0.284 185271.085 250116.990 244298.942 102627
16 0.887 2.50 14.00 75344.123 0.061 0.284 185271.085 260615.208 255366.099 102627
17 0.970 2.50 14.00 82772.433 0.061 0.284 185271.085 268043.518 264329.363 102627
18 1.000 2.50 14.00 85469.625 0.061 0.284 185271.085 270740.710 269392.114 102627
19 0.970 2.50 14.00 82772.433 0.061 0.284 185271.085 268043.518 269392.114 102627
20 0.887 2.50 14.00 75344.123 0.061 0.284 185271.085 260615.208 264329.363 102627
21 0.769 2.50 14.00 64845.905 0.061 0.284 185271.085 250116.990 255366.099 102627



































23 0.506 2.50 14.00 42006.041 0.061 0.284 185271.085 227277.126 232879.010 102627
24 0.390 2.35 13.69 32177.997 0.053 0.291 167235.204 199413.201 213345.163 1 0 1 1 0 2
25 0.294 2.19 13.38 24094.910 0.046 0.299 150055.075 174149.985 186781.593 99566
26 0.218 2.04 13.08 17741.137 0.040 0.308 133735.781 151476.918 162813.451 98018
27 0.159 1 .8 8 12.77 12903.565 0.034 0.317 118282.767 131186.333 141331.625 96459
28 0.115 1.73 12.46 9302.394 0.029 0.328 103701.916 113004.310 122095.321 94887
29 0.082 1.58 12.15 6663.873 0.024 0.340 89999.653 96663.526 104833.918 93302
30 0.059 1.42 11.85 4752.216 0.019 0.354 77183.091 81935.307 89299.416 91704
31 0.042 1.27 11.54 3378.089 0.015 0.371 65260.241 68638.330 90092
32 0.030 1 .1 2 11.23 2395.837 0 . 0 1 2 0.390 54240.334 56636.171 88467
33 0 . 0 2 1 0.96 10.92 1696.460 0.009 0.413 44134.331 45830.791 86826
34 0.015 0.81 10.62 1199.872 0.006 0.442 34955.818 36155.690 85171
35 0 . 0 1 1 0.65 10.31 847.963 0.004 0.480 26722.755 27570.718 83500
36 0.007 0.50 1 0 . 0 0 598.924 0 . 0 0 2 0.533 19461.573 20060.497 81813
ls = 4779651.87
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3.7.3 Storm Event Definition
The third synthetic Storm used is called the Storm Event Definition, and it entails using 
the value of deep-water wave height for the storm definition o f 1.6 meters (Dolan, Lins, and 
Hayden, 1988) with no storm surge. For a first assumption, the duration for this event was set at
48 hours, or exactly two days. Is for this event is 4.7 x 106 N-hr/m, and is calculated in Table 17.
3.7.4 Storm Impulse Standard Event, Ise
The storm impulse for the three synthetic storm events are summarized below:
• Synthetic Hurricane: Is = 4.9x 106 N-hr/m,
• Synthetic Northeaster: Is = 4.8 x 106 N-hr/m,
• Storm Event Definition: Is = 4.7 x 106 N-hr/m.
All these values are relatively close, within 4% from maximum to minimum. Taking an 
average o f these gives Is of 4.8 x 106 N-hr/m. For the purposes o f this study, the Storm Impulse 
Standard Event is defined as:
I se  -  4.8 x 106 N-hr-m (29)
3.8 COSI Value
To put the COSI value into a usable perspective, the data presented in Section 4.0 was used
to develop a relative index. The values o f momentum observed for the ten-year period o f study
ranged from less than 2,000,000 N-hr/m to well over 40,000,000 N-hr/m. A relative index, 
Coastal Storm Impulse scale, COSI, is proposed:
COSI = Is / I se (30)












Peak ocean storm surge 0
Storm Duration 24
Max. Wave Height 1.62






















0 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630
1 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
2 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
3 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
4 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
5 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
6 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
7 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
8 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
9 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
1 0 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
11 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
1 2 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
13 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
14 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
15 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
16 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
17 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
18 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
19 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
20 0 1.62 13 0 0.025 0.337 97630.093 97630.093 97630.093 97630
2 1 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
































22 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
23 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
24 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
25 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
26 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
27 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
28 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
29 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
30 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
31 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
32 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
33 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
34 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
35 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
36 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
37 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
38 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
39 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
40 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
41 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
42 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
43 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
44 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
45 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
46 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
47 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
48 0 1.62 13.00 0 0.025 0.337 97630.093 97630.093 97630.093 97630
/v  = 4686244.44
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4.0 STORM DATA 1994-2003
Ten years of actual storm data from FRF, Duck, NC were employed dating from 
1994 to 2003. All the data are presented in Appendix A (1994) through Appendix J 
(2003).
4.1 Methodology
The following methodology was used in calculating the COSI index:
1) For the years 1994 through 1998, the Army Corps of Engineers has defined 
the storm events at their website http://www.frf.usace.army.mil/frfdata.html. 
For the years 1999-2003, the data was searched for any occurrences o f wave 
heights greater than 1.62 meters at eight-meter water depth. These 
occurrences were then investigated to make sure they met the rest of the 
methodology described below.
2) For ST, the Storm Surge momentum, the empirical coefficients, Ao and A|, 
and, Ts, the total storm momentum, are calculated for each data point in the 
storm. For most events, the data was collected every three hours for the eight- 
meter water depth.
3) The storm definition for each data point was calculated based on the wave 
period observed: a wave height o f 1.62 meters, and no storm surge.
4) Each data point was compared to the corresponding storm definition. For a 
“storm event” it was assumed that at least three concurrent data points, 
corresponding to six-hour duration, must be above the storm definition line.
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5) Forty-eight hours was chosen as the interval between storm events. That is, if 
another data point or points were above the storm definition line during a 48- 
hour period, it is assumed that this is a continuation of the same storm event. 
After forty-eight hours, it is classified as a new storm event. Forty-eight hours 
was chosen upon examination of the data from FRF. This tended to be a valid 
time-period between storm systems and matched the time periods between 
FRF defined storm events. There was one COSI defined storm event from 13- 
21 August 1995 that FRF defined as two events: 15-18 August, ending at 0100 
on the 18th and 18-20 August, beginning at 1900 on the 18th (Baron, Leffler, 
Hathaway, Hodges, Birkemeier, Scarborough, and Townsend, 1995). This 
has a time-period o f eighteen hours between storm events, less than the 
twenty-four hour COSI definition. However, the 15-18 August FRF event 
was Hurricane Felix approaching the Atlantic coast, and the 18-20 August 
FRF event was Hurricane Felix, which later combined with a Canadian high- 
pressure system as Felix moved away from shore (Baron, Leffler, Hathaway, 
Hodges, Birkemeier, Scarborough, and Townsend, 1995). As Hurricane Felix 
was involved in both FRF defined storm events, it is justifiable to include 
these as one event for COSI.
4.2 Data
All the data, including calculated values, and the graphs for each storm event are 
shown in Appendices A through J. A total o f 160 total storm events were observed. A
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summary o f all the storm events, by year, is given in Tables 18 through 27. The number 
o f storm events per year is given in parentheses in the Table header.
Table 18. 1994(15) Is (n-hr/m ) COSI
Jan 3-4,1994 3728691 0.78
Jan 26-Feb 1, 1994 10554938 2.21
Mar 1-4,1994 8242975 1.72
Mav 3-6. 1994 8016810 1.68
Mav 18-23. 1994 12181983 2.55
SeD 2-6.1994 10443531 2.18
SeD 21-22. 1994 2548745 0.53
Oct 2-4,1994 2631896 0.55
Oct 9-20, 1994 32551992 6.81
Nov 6-7, 1994 1023071 0.21
Nov 10-11, 1994 2934552 0.61
Nov 16-22, 1994 27605043 5.77
Dec 7-8, 1994 1438059 0.30
Dec 12-19, 1994 27657877 5.78
Dec 22-27, 1994 21787411 4.56
Table 19. 1995(9) Is (n-hr/m ) COSI
Jan 14-20, 1995 15342589 3.21
Jan 28-31, 1995 5782667 1.21
Mar 1-4, 1995 8222271 1.72
Aua 6-10, 1995 10088969 2.11
Auq 13-21, 1995 36203395 7.57
Aua 27-29, 1995 5500596 1.15
Seo 18-21, 1995 5803879 1.21
SeD 22-25. 1995 6061778 1.27
Seo 28-Oct 1, 1995 7202990 1.51
Table 20. 1996(14) Is (n-hr/m ) CO SI
Jan  6-8. 1996 5092021 1.07
Jan  18-19. 1996 1895637 0.40
Jan  26-28. 1996 1651486 0.35
Feb 1-5, 1996 12743934 2.67
Feb 15-17, 1996 5471284 1.14
Mar 10-14. 1996 13254547 2.77
Mar 26-31. 1996 8798594 1.84
Aua 30-SeD 3, 1996 12187894 2.55
S e a  4-6. 1996 5150503 1.08
Oct 3-9, 1996 18989016 3.97
Oct 21-25, 1996 11075646 2.32
Nov 14-23. 1996 23414691 4.90
Nov 26-28, 1996 3195861 0.67
Dec 13-18. 1996 17670881 3.70
Table 21. 1997(10) Is (n-hr/m ) COSI
Feb 7-15, 1997 16511179 3.45
Mar31-ADr3, 1997 10276052 2.15
Apr 22-26, 1997 8227608 1.72
Mav 26-29, 1997 8346502 1.75
Jun 2-9, 1997 22231428 4.65
Seo 3-5, 1997 3335289 0.70
Oct 15-22, 1997 21230250 4.44
Nov 5-9, 1997 9124437 1.91
Nov 13-15, 1997 5352006 1.12
Dec 27-29, 1997 4795076 1.00
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Table 23. 1999(22) Is (n-hr/m) COSI
Jan 2-4, 1999 4428549 0.93
Jan 9-10, 1999 2349755 0.49
Jan 30-Feb 3,1999 10432419 2.18
Feb 13-14. 1999 1046376 0.22
Feb 18-27, 1999 24551808 5.14
Mar 8-19, 1999 17875538 3.74
Mar 25-28, 1999 8782537 1.84
Apr 4-6, 1999 2512355 0.53
Apr 23-25, 1999 1803929 0.38
Apr 29-May 4, 1999 26464343 5.54
May 13-18, 1999 19764279 4.13
Jun 10-13, 1999 5948331 1.24
Jul 12-14, 1999 4178038 0.87
Auq 29-Sep 5, 1999 49705500 10.40
Sep 15-16, 1999 4907325 1.03
Sep 19-23, 1999 15175947 3.17
Oct 17-19, 1999 4047252 0.85
Nov 2-3. 1999 1216194 0.25
Nov 11-13, 1999 3554182 0.74
Nov 14-15, 1999 1908595 0.40
Nov 29-Dec 3, 1999 10860886 2.27
Dec 19-21, 1999 4335778 0.91
Table 22. 1998 (10) Is (n-hr/m) COSI
Jan 27-30, 1998 17586831 3.68
Feb 1-11, 1998 47721977 9.98
Feb 16-19.1998 6382369 1.33
Feb 22-26,1998 6157837 1.29
Apr 3-6,1998 7815742 1.63
Apr 12-15, 1998 7228028 1.51
Apr 21-24, 1998 4998793 1.05
Mav 10-15, 1998 20472301 4.28
Auq 25-29. 1998 11743931 2.46
Dec 13-17, 1998 10915376 2.28
Table 24. 2000(19) Is (n-hr/m) COSI
Jan 13-15, 2000 2722564 0.57
Jan 16-18, 2000 3128947 0.65
Jan 20-21,2000 2596221 0.54
Jan 23-27. 2000 11064613 2.31
Feb 11-13, 2000 2393558 0.50
Mar 17-25, 2000 27926923 5.84
Apr 12-15, 2000 3754532 0.79
Apr 17-21, 2000 10301834 2.15
Apr 24-28, 2000 9533261 1.99
Mav 28-31, 2000 14827060 3.10
Auq 29-31, 2000 2280307 0.48
Sep 4-8, 2000 12532874 2.62
Sep 29-Oct 3, 2000 13724473 2.87
Oct 6-10, 2000 3915028 0.82
Oct 22-23, 2000 1841464 0.39
Oct 26-29, 2000 7880213 1.65
Nov 10-13, 2000 4584903 0.96
Nov 25-27, 2000 4566019 0.96
Dec 2-5, 2000 11037148 2.31
Table 25. 2001 (21) Is (n-hr/m) COSI
Jan 12-14, 2001 2860781 0.60
Jan 22-27, 2001 9396724 1.97
Feb 16-18. 2001 2445590 0.51
Feb 21-23. 2001 3921397 0.82
Mar 4-10, 2001 17863608 3.74
Mar 20-23, 2001 11585881 2.42
Apr 1-3. 2001 2435154 0.51
Apr 25-27, 2001 6051624 1.27
Mav 5-9, 2001 7283719 1.52
Jul 19-21,2001 4285394 0.90
Jul 26-Auq 2, 2001 9601945 2.01
Auq 24-27, 2001 5178764 1.08
Seo 10-19, 2001 2587 1 2 7 9 5.41
Sep 29-Oct 2, 2001 14417164 3.02
Oct 12-14, 2001 4548152 0.95
Oct 27-29, 2001 2406275 0.50
Nov 4-7, 2001 4763143 1.00
Nov 17-21, 2001 4861508 1.02
Nov 26-28, 2001 3674510 0.77
Dec 2-3, 2001 1913439 0.40
Dec 8-16,2001 10432047 2.18
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Table 26. 2002(22) Is (n-hr/m ) COSI
Jan 2-5, 2002 10335069 2.16
Feb 1-3, 2002 1917854 0.40
Feb 4-6, 2002 2427169 0.51
Feb 17-21, 2002 6918465 1.45
Feb 23-26, 2002 4375699 0.92
Mar 2-3, 2002 2633017 0.55
Mar 16-21, 2002 6914378 1.45
Mar 21-22, 2002 1866955 0.39
Apr 3-4, 2002 1595904 0.33
Apr 11-12, 2002 2688849 0.56
May 4-6, 2002 1488417 0.31
Mav 18-20, 2002 3057455 0.64
Jun 7-9, 2002 5842370 1.22
Auq 6-8, 2002 2733619 0.57
Sep 7-11, 2002 9657118 2.02
Oct 5-17, 2002 23457764 4.91
Oct 23-26, 2002 5830412 1.22
Oct 28-Nov 1, 2002 9115738 1.91
Nov 12-14, 2002 3232657 0.68
Dec 4-5, 2002 1755390 0.37
Dec 10-12, 2002 3463627 0.72
Dec 24-25, 2002 1496248 0.31
Table 27. 2003(18) Is (n-hr/m ) COSI
Jan 26-28, 2003 1337238 0.28
Feb 15-19, 2003 15753412 3.30
Feb 26 - March 2, 2003 11840662 2.48
March 6-8, 2003 3699949 0.77
March 13-15, 2003 3402859 0.71
March 18-21,2003 9099127 1.90
April 6-12, 2003 21702441 4.54
April 17-22, 2003 16423999 3.44
Mav 2-5, 2003 4005728 0.84
Mav 16-20, 2003 9629653 2.01
June 16-18, 2003 2315716 0.48
Sep 7-19, 2003 48227988 10.09
Oct 9-13, 2003 10564080 2.21
Nov 7-10, 2003 4876039 1.02
Nov 24-26, 2003 4207426 0.88
Dec 4-8, 2003 9495955 1.99
Dec 10-11. 2003 2058834 0.43
Dec 13-15, 2003 4192712 0.88
A summary of all the storm events by the calculated storm impulse is shown in 
Table 28.
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Table 28. Storm Events, 1994-2003 by COSI Value
COSI range Date Is (n-hr/m) COSI
Nov 6-7, 1994 1023071 0.21
Feb 13-14, 1999 1046376 0.22
Nov 2-3, 1999 1216194 0.25
Jan 26-28, 2003 1337238 0.28
Dec 7-8, 1994 1438059 0.30
Mav 4-6, 2002 1488417 0.31
Dec 24-25,2002 1496248 0.31
Apr 3-4, 2002 1595904 0.33
Jan 26-28. 1996 1651486 0.35
Dec 4-5, 2002 1755390 0.37
Apr 23-25, 1999 1803929 0.38
Oct 22-23, 2000 1841464 0.39
Mar 21-22, 2002 1866955 0.39
Jan 18-19, 1996 1895637 0.40
Nov 14-15, 1999 1908595 0.40
Dec 2-3,2001 1913439 0.40
Feb 1-3, 2002 1917854 0.40
Dec 10-11. 2003 2058834 0.43
Auq 29-31,2000 2280307 0.48
June 16-18, 2003 2315716 0.48
Jan 9-10, 1999 2349755 0.49
Feb 11-13, 2000 2393558 0.50
Oct 27-29, 2001 2406275 0.50
Feb 4-6,2002 2427169 0.51
Apr 1-3, 2001 2435154 0.51
<1
(62 events)
Feb 16-18, 2001 2445590 0.51
Apr 4-6, 1999 2512355 0.53
Sep 21-22, 1994 2548745 0.53
Jan 20-21, 2000 2596221 0.54
Oct 2-4, 1994 2631896 0.55
Mar 2-3, 2002 2633017 0.55
Apr 11-12, 2002 2688849 0.56
Jan 13-15,2000 2722564 0.57
Auq 6-8, 2002 2733619 0.57
Jan 12-14,2001 2860781 0.60
Nov 10-11, 1994 2934552 0.61
Mav 18-20, 2002 3057455 0.64
Jan 16-18, 2000 3128947 0.65
Nov 26-28, 1996 3195861 0.67
Nov 12-14, 2002 3232657 0.68
Sep 3-5, 1997 3335289 0.70
March 13-15, 2003 3402859 0.71
Dec 10-12,2002 3463627 0.72
Nov 11-13, 1999 3554182 0.74
Nov 26-28,2001 3674510 0.77
March 6-8, 2003 3699949 0.77
Jan 3-4, 1994 3728691 0.78
Apr 12-15, 2000 3754532 0.79
Oct 6-10, 2000 3915028 0.82
Feb 21-23, 2001 3921397 0.82
Mav 2-5, 2003 4005728 0.84
Oct 17-19, 1999 4047252 0.85
COSI
range Date Is (n-hr/m) COSI
Jul 12-14, 1999 4178038 0.87
Dec 13-15, 2003 4192712 0.88
Nov 24-26, 2003 4207426 0.88
Jul 19-21,2001 4285394 0.90
<1
Dec 19-21, 1999 4335778 0.91
Feb 23-26, 2002 4375699 0.92
Jan 2-4,1999 4428549 0.93
Oct 12-14, 2001 4548152 0.95
Nov 25-27,2000 4566019 0.96
Nov 10-13, 2000 4584903 0.96
Nov 4-7, 2001 4763143 1.00
Dec 27-29, 1997 4795076 1.00
Nov 17-21, 2001 4861508 1.02
Nov 7-10, 2003 4876039 1.02
Sep 15-16, 1999 4907325 1.03
Apr 21-24, 1998 4998793 1.05
Jan 6-8, 1996 5092021 1.07
Sep 4-6, 1996 5150503 1.08
Auq 24-27, 2001 5178764 1.08
Nov 13-15, 1997 5352006 1.12
Feb 15-17, 1996 5471284 1.14
Auq 27-29, 1995 5500596 1.15
Jan 28-31, 1995 5782667 1.21
Sep 18-21, 1995 5803879 1.21
Oct 23-26, 2002 5830412 1.22
Jun 7-9, 2002 5842370 1.22
1-2
Jun 10-13, 1999 5948331 1.24
Apr 25-27, 2001 6051624 1.27
(40 events) Sep 22-25, 1995 6061778 1.27
Feb 22-26, 1998 6157837 1.29
Feb 16-19, 1998 6382369 1.33
Mar 16-21,2002 6914378 1.45
Feb 17-21, 2002 6918465 1.45
Sep 28-Oct 1, 1995 7202990 1.51
Apr 12-15, 1998 7228028 1.51
Mav 5-9, 2001 7283719 1.52
Apr 3-6, 1998 7815742 1.63
Oct 26-29, 2000 7880213 1.65
May 3-6, 1994 8016810 1.68
Mar 1-4, 1995 8222271 1.72
Apr 22-26, 1997 8227608 1.72
Mar 1-4, 1994 8242975 1.72
Mav 26-29, 1997 8346502 1.75
Mar 25-28,1999 8782537 1.84
Mar 26-31, 1996 8798594 1.84
March 18-21,2003 9099127 1.90
Oct 28-Nov 1, 2002 9115738 1.91
Nov 5-9, 1997 9124437 1.91
Jan 22-27, 2001 9396724 1.97
Dec 4-8, 2003 9495955 1.99
Apr 24-28, 2000 9533261 1.99
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Table 28 Continued
COSI range Date Is (n-hr/m) COSI
Mav 13-18. 1 999 1 9 7 6 4 2 7 9 4 .1 3
Mav 10-15 . 1 998 2 0 4 7 2 3 0 1 4 .2 8
4-5
(8  e v e n ts )
Oct 15 -22 . 199 7 2 1 2 3 0 2 5 0 4 .4 4
April 6-12 . 2 0 0 3 2 1 7 0 2 4 4 1 4 .5 4
D e c  2 2 -2 7 . 1994 2 1 7 8 7 4 1 1 4 .5 6
Jun 2-9 . 1997 2 2 2 3 1 4 2 8 4 .6 5
N ov 14-23 . 1996 23414 6 9 1 4 .9 0
O ct 5-17 . 2 0 0 2 2 3 4 5 7 7 6 4 4.91
COSI range Date Is (n-hr/m) COSI
Jul 26-Aug 2, 9 6 0 1 9 4 5 2.01
M av 16-20 . 9 6 2 9 6 5 3 2.01
SeD  7-11 . 2 0 0 2 9 6 5 7 1 1 8 2 .02
Aua 6 - 1 0 .1 9 9 5 1 0 0 8 8 9 6 9 2.11
Mar 31-ADr 3. 1 0 2 7 6 0 5 2 2 .1 5
ADr 17-21 . 2 0 0 0 1 0 3 0 1 8 3 4 2 .1 5
Jan 2-5 , 2 0 0 2 1 0 3 3 5 0 6 9 2 .1 6
D ec  8 -1 6 . 2001 1 0 4 3 2 0 4 7 2 .1 8
Jan 3 0-F eb  3. 1 0 4 3 2 4 1 9 2 .1 8
S e n  2-6 . 1994 10443531 2 .1 8
Jan 2 6 -F eb  1, 1 0 5 5 4 9 3 8 2.21
O ct 9 -1 3 . 2 0 0 3 1 0 5 6 4 0 8 0 2.21
2-3
(26 events)
Nov 2 9 -D e c  3, 1 0 8 6 0 8 8 6 2 .2 7
D ec  13-17 . 1 998 1 0 9 1 5 3 7 6 2 .28
D ec  2-5 . 2 0 0 0 1 1 0 3 7 1 4 8 2.31
Jan 23-2 7 . 2 0 0 0 1 1 0 6 4 6 1 3 2.31
O ct 2 1 -2 5 . 1996 1 1 0 7 5 6 4 6 2 .32
Mar 2 0 -2 3 .2 0 0 1 11585881 2 .42
Aua 2 5 -2 9 .1 9 9 8 11743931 2 .4 6
F eb  2 6  - March 1 1 8 4 0 6 6 2 2 .4 8
May 18-23, 1 2 1 8 1 9 8 3 2 .5 5
Aug 3 0 -S e p  3, 1 2 1 8 7 8 9 4 2 .5 5
SeD  4 -8 . 2 0 0 0 1 2 5 3 2 8 7 4 2 .62
F eb  1-5. 1996 1 2 7 4 3 9 3 4 2 .6 7
Mar 10-14 . 1 996 1 3 2 5 4 5 4 7 2 .7 7
S e p  29-O ct 3, 1 3 7 2 4 4 7 3 2 .8 7
F eb  18-27 , 1999 2 4 5 5 1 8 0 8 5 .14
SeD  10-19 . 2001 2 5 8 7 1 2 7 9 5.41
Apr 29-M ay 4, 2 6 4 6 4 3 4 3 5 .54
5-8 N ov 16-22 . 1994 2 7 6 0 5 0 4 3 5 .77
(8  e v e n ts ) D e c  1 2 -1 9 .1 9 9 4 2 7 6 5 7 8 7 7 5 .7 8
Mar 17-25 , 2 0 0 0 2 7 9 2 6 9 2 3 5 .84
O ct 9 -2 0 . 1994 3 2 5 5 1 9 9 2 6.81
Aua 13-21 . 1995 3 6 2 0 3 3 9 5 7 .5 7
SeD  29-O ct 2. 1 4 4 1 7 1 6 4 3 .02
May 28-3 1 , 1 4 8 2 7 0 6 0 3 .10
S e o  19-23 . 1 999 1 5 1 7 5 9 4 7 3 .17
Jan 14-20 . 199 5 1 5 3 4 2 5 8 9 3.21
F eb  1 5 -1 9 .2 0 0 3 1 5 7 5 3 4 1 2 3 .30
April 17-22, 1 6 4 2 3 9 9 9 3 .44
3-4 F eb 7-15, 1 997 1 6 5 1 1 1 7 9 3 .45
(12 events) Jan 27-3 0 . 199 8 17586831 3 .68
D ec  1 3 -1 8 .1 9 9 6 17670881 3 .70
Mar 4-10 . 2001 1 7 8 6 3 6 0 8 3 .74
Mar 8 -1 9 . 1 999 1 7 8 7 5 5 3 8 3 .74
O ct 3-9. 1996 1 8 9 8 9 0 1 6 3 .97
>8
(3 events)
F eb 1-11. 1998 4 7 7 2 1 9 7 7 9 .9 8
SeD  7-19 . 2 0 0 3 4 8 2 2 7 9 8 8 10 .09
Aug 2 9 -S e p  5, 
1999
4 9 7 0 5 5 0 0 10 .40
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4.2 Analysis and Interpretation of Results
4.2.1 Description o f Storm Events 
There were 62 events with Is less than 1; 41 events from values of 1 to 2; 26 from 
2 to 3; 12 from 3 to 4; 8 from 4 to 5; 6 from 5 to 6; one from 6 to 7; one from 7 to 8; none 
from 8 to 9; one from 9 to 10; and two greater than 10. This is an expected distribution, 
as larger, more damaging storm events are much rarer occurrences.
The two largest occurrences were Hurricane Isabel in 2003 (10.09) and Hurricane 
Dennis in 1999 (10.40). Several large Northeasters were recorded, including one in 1998 
with a COSI of 9.98. Table 29 gives the COSI values for the types o f storms, divided 
into Hurricanes and other events.
Table 29. COSI Values for Hurricane Events and Largest non-Hurricane (Northeaster) Events
Hurricane Events Largest Other Storm Events
Date COSI Remarks Date COSI
Aug 29-Sep  
5, 1999
10.4 Hurricane Dennis circles offshore for 5 
days before making landfall south o f  











7.6 Hurricane Felix circles offshore FRF Oct 9-20, 
1994
6.81
N ov 16-22, 
1994





5.4 Remnants o f  Hurricane A llison pass 
over FRF w hile Hurricane Gabrielle is 
w ell offshore
D ec 12-19, 
1994
5.8
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Table 29. COSI Values for Hurricane Events and Largest non-Hurricane (Northeaster) Events
(continued)
Hurricane Events Largest Other Storm Events
Oct 5-17, 
2002










A ug 30-Sep  
3 ,1 9 9 6





A ug 25-29, 
1998





2.0 Hurricane Gustav remains w ell 
offshore





1.1 Hurricane Fran makes landfall at 






1.0 Hurricane Floyd makes landfall at 




Hurricanes Isabel and Dennis are well-documented storms that affected the mid- 
Atlantic during the ten-year period that was studied. The February 1-11, 1998 
Northeaster was a major event that caused significant degradation at the coastline 
(Salanger, 1999). The validity of COSI is confirmed, as major storm events that caused 
coastline damage are reflected with higher COSI values, regardless of the cause of the 
storm event.
4.2.2 Analysis o f  Surge and Wave Action 
Table 30 displays all the storm events, displaying the momentum due to surge, St; the 
momentum due to wave action, MF; the total momentum, Ys; the percent due to the surge; 
and the percent due to wave action.
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Date ST(n/m) M F(n/m) Ys(n/m) % Surge % Wave
Jan 3-4. 1994 306,056 885,900 1,191,956 25.7% 74.3%
Jan 26-Feb 1, 1994 348,423 3,053,432 3,401,856 10.2% 89.8%
Mar 1-4, 1994 549,232 2,329,765 2,878,997 19.1% 80.9%
Mav 3-6. 1994 549,232 2,136,495 2,685,727 20.5% 79.5%
Mav 18-23. 1994 1,163,396 2,822,316 3,985,712 29.2% 70.8%
Sep 2-6, 1994 602,625 2,814,783 3,417,408 17.6% 82.4%
Sen 21-22. 1994 138,686 656,594 795,280 17.4% 82.6%
Oct 2-4, 1994 198,517 672,973 871,490 22.8% 77.2%
Oct 9-20, 1994 1,327,499 9,464,176 10,791,675 12.3% 87.7%
Nov 6-7, 1994 -7,780 277,788 270,008 -2.9% 102.9%
Nov 10-11, 1994 180,641 762,968 943,609 19.1% 80.9%
Nov 16-22, 1994 798,190 8,353,490 9,151,681 8.7% 91.3%
Dec 7-8, 1994 66,696 372,682 439,378 15.2% 84.8%
Dec 12-19, 1994 1,058,907 7,795,395 8,854,302 12.0% 88.0%
Dec 22-27, 1994 939,172 6,182,583 7,121,755 13.2% 86.8%
Date ST(n/m) MF(n/m) Ys(n/m) % Surge % Wave
Jan 14-20, 1995 506855 4536289 5,043,145 10.1% 89.9%
Jan 28-31, 1995 473012 1397625 1,870,637 25.3% 74.7%
Mar 1-4, 1995 476820 2033901 2,510,721 19.0% 81.0%
Auq 6-10, 1995 731669 2565266 3,296,936 22.2% 77.8%
Auq 13-21, 1995 1682008 10205001 11,887,009 14.1% 85.9%
Auq 27-29, 1995 457351 1232363 1,689,715 27.1% 72.9%
See 18-21, 1995 351626 1519412 1,871,038 18.8% 81.2%
Seo 22-25, 1995 464951 1480897 1,945,848 23.9% 76.1%
SeD 28-Oct 1,1995 514629 1831611 2,346,240 21.9% 78.1%
Jan 6-8, 1996 288283 1342728 1,631,011 17.7% 82.3%
Jan 18-19, 1996 28189 535204 563,393 5.0% 95.0%
Jan 26-28, 1996 -19882 513198 493,315 -4.0% 104.0%
Feb 1-5, 1996 929939 3253152 4,183,091 22.2% 77.8%
Feb 15-17, 1996 482762 1278198 1,760,961 27.4% 72.6%
Mar 10-14, 1996 296748 4050448 4,347,196 6.8% 93.2%
Mar 26-31, 1996 284447 2348450 2,632,898 10.8% 89.2%
Auq 30-SeD 3, 1996 488007 3494225 3,982,233 12.3% 87.7%
SeD 4-6, 1996 241938 1397572 1,639,510 14.8% 85.2%
Oct 3-9, 1996 1434393 4826794 6,261,187 22.9% 77.1%
O c t  2 1 - 2 5 ,  1 9 9 6 2 4 2 1 8 1 3 3 5 7 4 8 5 3 ,5 9 9 ,6 6 7 6 .7 % 93.3%
Nov 14-23, 1996 1149151 6438498 7,587,649 15.1% 84.9%
Nov 26-28, 1996 224582 801186 1,025,768 21.9% 78.1%
Dec 13-18, 1996 1301453 4514123 5,815,576 22.4% 77.6%
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Table 30. Continued
Date ST(n/m) MF(n/m) Ys(n/m) % Surge % Wave
Feb 7-15, 1997 1179507 4210548 5,390,055 21.9% 78.1%
Mar 31-Apr 3, 1997 784882 2566202 3,351,084 23.4% 76.6%
Apr 22-26, 1997 819434 1863255 2,682,690 30.5% 69.5%
Mav 26-29, 1997 378477 2334372 2,712,849 14.0% 86.0%
Jun 2-9, 1997 1701308 5897317 7,598,625 22.4% 77.6%
Sep 3-5, 1997 266828 744433 1,011,261 26.4% 73.6%
Oct 15-22, 1997 1840656 5164409 7,005,066 26.3% 73.7%
Nov 5-9, 1997 957575 2027823 2,985,398 32.1% 67.9%
Nov 13-15, 1997 468726 1249346 1,718,072 27.3% 72.7%
Dec 27-29, 1997 419872 1111579 1,531,451 27.4% 72.6%
Date ST(n/m) MF(n/m) Ys(n/m) % Surge % Wave
Jan 27-30, 1998 885140 4511396 5,396,535 16.4% 83.6%
Feb 1-11, 1998 3197270 12292599 15,489,869 20.6% 79.4%
Feb 16-19, 1998 392898 1673844 2,066,743 19.0% 81.0%
Feb 22-26, 1998 848848 1156046 2,004,894 42.3% 57.7%
Apr 3-6, 1998 592798 1937847 2,530,645 23.4% 76.6%
Apr 12-15, 1998 162372 2267291 2,429,662 6.7% 93.3%
Apr 21-24, 1998 394417 1210918 1,605,334 24.6% 75.4%
Mav 10-15, 1998 1640611 4813467 6,454,078 25.4% 74.6%
Auq 25-29, 1998 388414 3439867 3.828,281 10.1% 89.9%
Dec 13-17, 1998 753333 2824765 3,578,098 21.1% 78.9%
Date ST(n/m) M F(n/m) Ys(n/m) % Surge % Wave
Jan 2-4, 1999 99546 1318481 1,418,027 7.0% 93.0%
Jan 9-10, 1999 134334 595943 730,278 18.4% 81.6%
Jan 30-Feb 3, 1999 593194 2819104 3,412,298 17.4% 82.6%
Feb 13-14,1999 81626 220197 301,823 27.0% 73.0%
Feb 18-27, 1999 2337453 5770323 8,107,776 28.8% 71.2%
Mar 8-16, 1999 1637486 4103886 5,741,372 28.5% 71.5%
Mar 25-28, 1999 542633 2322770 2,865,403 18.9% 81.1%
Apr 4-6, 1999 180300 596213 776,512 23.2% 76.8%
Apr 23-25, 1999 167558 396908 564,466 29.7% 70.3%
Apr29-Mav4, 1999 1682595 7079063 8,761,658 19.2% 80.8%
Mav 13-18, 1999 1189474 5339863 6,529,336 18.2% 81.8%
Jun 10-13, 1999 490272 1424357 1,914,629 25.6% 74.4%
Jul 12-14, 1999 427445 907459 1.334.904 32.0% 68.0%
Auq 29-Sep 5, 1999 2003260 14491684 16.494.944 12.1% 87.9%
Sep 15-16, 1999 250013 1301532 1,551,545 16.1% 83.9%
Sep 19-23, 1999 570286 4288944 4,859,230 11.7% 88.3%
Oct 17-19, 1999 295348 988623 1,283,971 23.0% 77.0%
Nov 2-3, 1999 19404 339916 359,320 5.4% 94.6%
Nov 11-13, 1999 223891 924066 1.147,957 19.5% 80.5%
Nov 14-15, 1999 250013 412416 662,428 37.7% 62.3%
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Table 30. Continued
Nov 29-Dec 3, 1999 426204 3122849 3,549,054 12.0% 88.0%
Dec 19-21, 1999 222960 1155542 1,378,502 16.2% 83.8%
Date ST(n/m) MF(n/m) Ys(n/m) % Surge % Wave
Jan 13-15, 2000 79783 798375 878,158 9.1% 90.9%
Jan 16-18, 2000 133059 859058 992,117 13.4% 86.6%
Jan 20-21. 2000 243402 552121 795,523 30.6% 69.4%
Jan 23-27, 2000 646926 2904752 3,551,678 18.2% 81.8%
Feb 11-13, 2000 164141 578728 742,870 22.1% 77.9%
Mar 17-25, 2000 1312350 7939096 9,251,446 14.2% 85.8%
Apr 12-15, 2000 123624 1080747 1,204,371 10.3% 89.7%
Apr 17-21, 2000 901742 2471562 3,373,305 26.7% 73.3%
Apr 24-28, 2000 709953 2403038 3,112,990 22.8% 77.2%
Mav 28-31, 2000 772828 4117407 4,890,235 15.8% 84.2%
Auq 29-31, 2000 139552 568685 708,238 19.7% 80.3%
Sep 4-8, 2000 801455 3320968 4,122,423 19.4% 80.6%
Sep 28-Oct 3, 2000 762950 3744200 4,507,150 16.9% 83.1%
Oct 6-10. 2000 314218 843124 1,157,343 27.1% 72.9%
Oct 22-23, 2000 132728 442511 575,238 23.1% 76.9%
Oct 26-29, 2000 538423 2011067 2,549,490 21.1% 78.9%
Nov 10-13, 2000 470906 990693 1,461,600 32.2% 67.8%
Nov 25-27. 2000 72475 1386939 1,459,414 5.0% 95.0%
Dec 2-5, 2000 436156 3173613 3,609,770 12.1% 87.9%
Date ST(n/m) MF(n/m) Ys(n/m) % Surge % Wave
Jan 12-14, 2001 182592 719093 901,685 20.3% 79.7%
Jan 22-27, 2001 526505 2478734 3,005,239 17.5% 82.5%
Feb 16-18, 2001 244426 522576 767,002 31.9% 68.1%
Feb 21-23, 2001 251684 1000129 1,251,814 20.1% 79.9%
Mar 4-10, 2001 1521554 4351946 5,873,500 25.9% 74.1%
Mar 20-23, 2001 558632 3234498 3,793,130 14.7% 85.3%
Apr 1-3. 2001 213304 542145 755,449 28.2% 71.8%
Apr 25-27, 2001 208390 1734668 1,943,059 10.7% 89.3%
Mav 5-9, 2001 282986 2085636 2,368,622 11.9% 88.1%
Jul 19-21, 2001 476273 906852 1,383,125 34.4% 65.6%
Jul 26-Auq 2, 2001 603708 2415371 3,019,079 20.0% 80.0%
Auq 24-27. 2001 416189 1258141 1,674,331 24.9% 75.1%
Sep 10-19, 2001 1948122 6582244 8,530,366 22.8% 77.2%
Sep 29-Oct 2, 2001 1136300 3602491 4,738.791 24.0% 76.0%
Oct 12-14, 2001 189445 1234521 1,423,966 13.3% 86.7%
Oct 27-29, 2001 157069 585964 743,033 21.1% 78.9%
Nov 4-7, 2001 298527 1224644 1,523,171 19.6% 80.4%
Nov 17-21, 2001 305415 1191184 1,496,599 20.4% 79.6%
Nov 26-28, 2001 132524 1001685 1,134,209 11.7% 88.3%
Dec 2-3, 2001 127912 452262 580,174 22.0% 78.0%
Dec 8-16, 2001 952509 2269990 3,222,499 29.6% 70.4%
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Table 30. Continued
Date ST(n/m) MF(n/m) Ys(n/m) % Surge % Wave
Jan 2-5, 2002 436782 2950307 3,387,088 12.9% 87.1%
Feb 1-3, 2002 133390 460728 594,117 22.5% 77.5%
Feb 4-6, 2002 221196 538260 759,456 29.1% 70.9%
Feb 17-21, 2002 318317 1839746 2,158,063 14.8% 85.2%
Feb 23-26, 2002 281868 1112034 1,393,902 20.2% 79.8%
Mar 2-3, 2002 -19448 440023 420,575 -4.6% 104.6%
Mar 16-20, 2002 346980 1822376 2,169,356 16.0% 84.0%
Mar 21-22, 2002 99357 460461 559,818 17.7% 82.3%
Apr 3-4, 2002 53798 440023 493,820 10.9% 89.1%
Apr 11-12, 2002 40701 793001 833,702 4.9% 95.1%
Mav 4-6, 2002 67433 367925 435,358 15.5% 84.5%
Mav 18-20, 2002 205228 638537 843,766 24.3% 75.7%
Jun 7-9, 2002 498693 1388229 1,886,923 26.4% 73.6%
A u q  6-8, 2002 271874 585046 856,920 31.7% 68.3%
Sep 7-11, 2002 630439 2533514 3,163,954 19.9% 80.1%
Oct 5-17, 2002 2206312 5421177 7,627,489 28.9% 71.1%
Oct 23-26, 2002 308297 1543271 1,851,568 16.7% 83.3%
Oct 28-Nov 1, 2002 814261 2163482 2,977,743 27.3% 72.7%
Nov 12-14, 2002 308019 715213 1,023,232 30.1% 69.9%
Dec 3-5, 2002 115802 795919 911,721 12.7% 87.3%
Dec 10-12, 2002 218953 886725 1,105,678 19.8% 80.2%
Dec 24-25, 2002 122156 333019 455,175 26.8% 73.2%
Date ST(n/m) MF(n/m) Ys(n/m) % Surge % Wave
Jan 26-28, 2003 55648 354329 409,977 13.6% 86.4%
Feb 15-19, 2003 660900 4538322 5,199,222 12.7% 87.3%
Feb 26 - March 2, 2003 740932 3039316 3,780,248 19.6% 80.4%
March 6-8, 2003 258785 924214 1,182,998 21.9% 78.1%
March 13-15, 2003 201477 883744 1,085,221 18.6% 81.4%
March 18-21, 2003 576184 2387414 2,963,597 19.4% 80.6%
March 29-31,2003 263977 729686 993,664 26.6% 73.4%
April 6-12, 2003 1728048 5521462 7.249,510 23.8% 76.2%
April 17-22, 2003 866585 4548465 5,415,050 16.0% 84.0%
Mav 2-5, 2003 366944 911586 1,278,529 28.7% 71.3%
Mav 16-20, 2003 679483 2457614 3,137,097 21.7% 78.3%
June 16-18, 2003 196728 513853 710,581 27.7% 72.3%
Sep 7-19, 2003 2382105 13534467 15.916.572 15.0% 85.0%
Oct 9-13, 2003 706766 2755523 3.462,288 20.4% 79.6%
Nov 7-10, 2003 359932 1269994 1,629,926 22.1% 77.9%
Nov 24-26, 2003 314491 999478 1,313,969 23.9% 76.1%
Dec 4-8, 2003 765045 2251855 3,016,900 25.4% 74.6%
Dec 10-11, 2003 125928 482209 608,137 20.7% 79.3%
Dec 13-15, 2003 258328 482209 740,537 34.9% 65.1%
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The percent due to the storm surge ranges from negligible to 42%. Overall on 
average, 19 percent o f the momentum is due to the storm surge, and 81 percent is due to 
wave action. O f note, the surge is a higher percentage contributor (over 35 percent) only 
during small-scale events (COSI <1.3). Where the surge is a low contributor (less than 
5%), the events are also small scale (COSI < 1.1). For the five largest events (COSI of 
6.82 to 10.40), the contribution due to surge is in a fairly narrow band with all but one 
event in a range from 12 to 15%. The one event not in that range is the largest 
Northeaster event in the ten-year period (COSI = 9.98), with its contribution due to surge 
is 20.6 percent.
4.2.3 Comparison o f Saffir-Simpson Scale to COSI
The most recognizable scale is the Saffir-Simpson Hurricane scale. As shown 
previously in Table 31, twelve Hurricane events were present during the ten-year period 
studied. Table 31 below compares the four largest COSI events, using both the Saffir- 
Simpson scale and COSI.
Note that the effect o f large-scale coastal erosion is relatively independent of the 
Saffir-Simpson scale. The largest COSI event, Hurricane Dennis, actually made landfall 
as a tropical storm. Yet, because of the duration of the event as the storm meandered off 
the coast, extensive beach erosion occurred (Beven, Jan. 2000). The Saffir-Simpson 
scale does not necessarily reflect beach erosion. A better indicator is the effect o f the 
impulse of the storm, as reflected by COSI.
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Table 31 Comparison of Saffir-Simpson Scale to COSI
Hurricane Date COSI Saffir-Simpson Remarks
Dennis Aug 29-Sep 
5, 1999
10.4 1 Approached from south, reaching 200km 
east of Cape Hatteras where it remained 
until 2 September, having been 
downgraded to a Tropical Storm. Made 
landfall as a Tropical Storm on 5 
September, Because o f duration offshore, 
significant beach erosion occurred (Baron 
et.al., August 1999).




Reached maximum intensity on 11 
September, well out into the Atlantic. 
Gradually weakened until landfall as a 
Category 2 on 18 September. Considered 
one o f the most significant tropical 
cyclones to effect North Carolina since 
Hurricane Hazel in 1954. (Beven and Cob, 
December 2003).
Felix Aug. 12-21, 
1995
7.6 3 Reached maximum value on 15 August. 
Approached closest to North Carolina 
coast on 17 August as a Category 1. Never 
made landfall. Considerable beach erosion 
(Baron, et.al., August 1995).
Gordon Nov 16-22, 
1994
5.8 1 Gordon never made landfall, following an 
erratic path until dissipating off o f South 
Carolina on 20 Nov. Significant coastal 
erosion (Pasch, January 1995).
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5.0 SUMMARY, CONCLUSION, AND RECOMMENDATIONS
The objectives of the research, to develop a storm scale that relates the impulse o f a 
storm for a given coastal region, are considered met. The scale is usable for both 
Hurricanes and Northeasters on the East Coast of the U.S. COSI combines the wave 
characteristics (height, period), the storm surge, and the storm duration into a usable, 
quantifiable scale.
Use of principles o f Conservation o f Momentum is a valid method to determine the 
impulse a storm event imparts to the coastline. The change in total momentum of waves 
and elevated water levels (surge) integrated over time is the storm impulse at the coast. 
The coastline alters the storm momentum and is herein proposed as a method to classify 
coastal storm events. Relative to a base level, or standard storm event, the Coastal Storm 
Impulse Scale (COSI) was calculated from data for 160 storm events over the 10-year 
period (1994-2003) at the U.S. Army Corps o f Engineers station at Duck, North Carolina. 
It was found that major storm events of both Hurricane and Northeaster types at this 
location could have similar magnitudes (—10) on the COSI scale. Large-scale storm 
events with significant damage correlate to higher values on the COSI scale, regardless of 
whether the source was a Hurricane or a Northeaster event.
In the region studied, the coast o f North Carolina, it was found that the surge accounts 
on average for 19% of the impulse to the coastline, while the wave action accounts for 
the remaining 81 %.
COSI provides a more accurate indicator o f potential beach erosion than the existing 
Saffir-Simpson scale due to the inclusion of those actual conditions from the storm event 
at the coastline that effect erosion, wave conditions, surge conditions, and storm duration.
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This research concentrated specifically on the Duck, North Carolina coastline. 
Application of COSI to other regions should be considered. Since the coastline is the 
barrier that transforms the impulse, the characteristics of the particular coast will be 
reflected in the wave and surge statistics. Therefore, the actual scale and values of COSI 
should be independent of the region where the storm hits. This should be studied in 
various regions with major storm events, including Florida, Texas, Louisiana, etc. 
Particular attention to the Pacific coastline, where surge is not as much of a concern, is 
necessary to validate if COSI can be used for all regions and not just the mid-Atlantic. 
During the analysis of other regions, specific research into the definition of a storm event 
(Section 3.6) and the synthetic storm event (Section 3.7) should be conducted. Can the 
same storm definition used for the Atlantic coast be used for the Gulf o f Mexico, the 
Pacific Coast, or other areas or does each coastline require its own Standard Storm 
Impulse, Ise? A s COSI is just a simple ratio o f the actual storm impulse to the Standard 
Storm Impulse, any change in the Standard Storm Impulse (Ise) will have a large effect 
on the value of COSI.
In addition to other regions, the application o f COSI to historical storm events should 
be studied. Such events as major Hurricane landfalls (Andrew, Katrina, Hugo) and large 
Northeaster events (March 1989, October 1991) can be calculated to give COSI values 
for historical analysis.
One hundred and sixty storm events were studied for Duck, NC. Statistical analysis 
of these storm events as presented in Section 4.0 should be conducted to find any 
potential correlations between COSI and coastal damage, frequency of storm magnitudes, 
and comparisons of Northeasters and Hurricanes.
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The scale presented integrates the value of the impulse over time. An analysis o f how 
the COSI scale progresses during the duration o f the storm as a function of time may be 
helpful to determine the onset of coastal damage.
Assumptions were necessary concerning the standard water depth, taken at eight 
meters, and the direction of the forces, assumed to be perpendicular to the coastline. 
Further validation of these assumptions should be undertaken. As the water depth is 
included in virtually all the calculations, this factor in particular can be investigated to 
determine if the COSI scale is dependant upon the water depth o f the data.
Only the beginning steps in the long-term study and development o f the COSI scale 
are presented. One parameter in particular is not used in the COSI analysis, and that is 
the size (width) of the storm. Two possible scenarios exist:
1) Use analytical estimates for the spatial distributions of waves and surge 
along the Duck, NC coast to selected cases, and then to spatially 
integrate this quasi-empirical data set and study the regional COSI scale 
for the storms.
2) Use COSI as a ‘point’ scale, where only the maximum value of COSI is 
used to classify the storm, with varying scales of effect further away 
from this maximum value o f COSI depending on the size o f the storm 
event, as shown in Figure 16.
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Based on real storm data from the FRF, conservation of momentum principles are 
a valid means to classify storm events, regardless of cause from either a Hurricane 
or Northeaster.
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Figure 16. Possible Application of COSI as a ‘point’ 
scale.
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1/3/94 4:00 0:00:00 46 1.15 4.3 -0.383 -0.24 0.143 11606.0159 0.012569 0.385134 26910.103 38516.12 46333
1/3/94 7:00 3:00:00 50 1.31 5.0 -0.176 -0.03 0.146 11851.7009 0.016364 0.366009 36858.229 48709.93 51289
1/3/94 10:00 6:00:00 28 1.27 5.0 0.540 0.700 0.160 12999.4272 0.015367 0.370474 35147.275 48146.70 51289
1/3/94 13:00 9:00:00 66 1.56 6.2 0.338 0.610 0.272 22252.1878 0.023309 0.341848 55993.711 78245.90 189588.90 59287
1/3/94 16:00 12:00:00 66 2.30 7.6 -0.398 0.02 0.418 34503.2028 0.051174 0.293704 115090.24 149593.44 341759.01 68003
1/3/94 19:00 15:00:00 62 2.87 7.6 -0.391 0.05 0.441 36452.6995 0.080135 0.269347 162459.26 198911.96 522758.10 68003
1/3/94 22:00 18:00:00 60 3.02 9.7 0.37 0.82 0.450 37216.9941 0.088846 0.264035 200302.21 237519.20 654646.74 80151
1/4/94 1:00 21:00:00 68 2.30 9.7 0.443 1 0.557 46366.0096 0.051174 0.293704 132824.76 179190.77 625064.97 80151
1/4/94 4:00 24:00:00 58 1.74 9.7 -0.188 0.34 0.528 43874.9974 0.02908 0.327559 88640.977 132515.97 467560.12 80151
1/4/94 7:00 27:00:00 60 1.49 9.7 -0.345 0.28 0.625 52240.166 0.021239 0.34804 71353.832 123594.00 384164.96 80151
1/4/94 10:00 30:00:00 58 1.23 10.7 0.298 0.7 0.402 33150.1683 0.014403 0.375139 59234.543 92384.71 323968.06 85628
1/4/94 13:00 33:00:00 58 0.91 10.7 0.428 0.59 0.162 13163.549 0.007823 0.422046 40571.707 53735.26 219179.95 85628
1/4/94 16:00 36:00:00 54 0.72 10.7 -0.206 -0.09 0.116 9398.92372 0.004868 0.462517 30839.517 40238.44 85628
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Storm  Definition 
(n/m)
1/26/94 7:00 0:00:00 94 0.5 10.7 0.624 0.71 0.086 6955.196 0.002326 0.533393 20918.19 27873.39 85628
1/26/94 10:00 3:00:00 72 0.44 10.7 -0.513 -0.33 0.183 14889.26 0.001795 0.560731 18483 33372.26 85628
1/26/94 13:00 6:00:00 94 0.6 10.7 -0.085 0.01 0.095 7687.364 0.003365 0.496692 25240.89 32928.25 85628
1/26/94 16:00 9:00:00 46 1.50 5.5 0.062 0.240 0.178 14477.97 0.021529 0.347131 48568.51 63046.48 143962.09 54690
1/26/94 19:00 12:00:00 58 1.81 8.2 0.423 0.77 0.347 28518.75 0.031499 0.322547 84125.98 112644.72 263536.80 71574
1/26/94 22:00 15:00:00 72 2.10 9.7 -0.165 0.12 0.285 23334.34 0.042562 0.304339 116193.4 139527.70 378258.63 80151
1/27/94 1:00 18:00:00 68 2.30 10.7 -0.563 -0.27 0.293 24001.12 0.051174 0.293704 140705 164706.17 456350.80 85628
1/27/94 4:00 21:00:00 72 2.67 10.7 0.148 0.38 0.232 18933.15 0.069228 0.277063 175308.3 194241.43 538421.39 85628
1/27/94 7:00 24:00:00 72 2.77 10.7 0.721 0.92 0.199 16207.06 0.07458 0.273108 185206.4 201413 .48 593482.36 85628
1/27/94 10:00 27:00:00 84 2.61 12.0 0.134 0.39 0.256 20922.64 0.066113 0.279536 180700.5 201623 .15 604554.93 92504
1/27/94 13:00 30:00:00 72 2.42 12.0 -0.576 -0.33 0.246 20092.98 0.056728 0.287921 161922.8 182015.76 575458.36 92504
1/27/94 16:00 33:00:00 72 2.28 12.0 -0.135 0.09 0.225 18353.97 0.050277 0.294708 148639.9 166993.88 523514.45 92504
1/27/94 19:00 36:00:00 72 2.14 12.0 0.504 0.74 0.236 19264.33 0.044221 0.302102 135831.7 155096.04 483134.87 92504
1/27/94 22:00 39:00:00 68 2.00 12.0 0.069 0.24 0.171 13902.59 0.038557 0.3102 123503.3 137405.87 438752.86 92504
1/28/94 1:00 42:00:00 66 2.05 8.2 -0.609 -0.55 0.059 4763.579 0.040535 0.30722 101180.2 105943.77 365024.45 71574
1/28/94 4:00 45:00:00 74 2.02 8.2 -0.098 -0.06 0.038 3064.056 0.039342 0.308996 98975.97 102040.03 311975.69 71574
1/28/94 7:00 48:00:00 94 2.12 8.9 0.726 0.86 0.134 10869.5 0.043387 0.303213 111822.4 122691.94 337097.96 75635
1/28/94 10:00 51:00:00 82 2.27 8.9 0.355 0.5 0.145 11769.8 0.049831 0.295215 123815.5 135585.28 387415.84 75635
1/28/94 13:00 54:00:00 84 2.26 9.7 -0.547 -0.59 -0.043 -3449.71 0.049388 0.295725 129423.8 125974.09 392339.06 80151
1/28/94 16:00 57:00:00 106 2.00 9.7 -0.336 -0.71 -0.374 -29382.1 0.038557 0.3102 108230 78847.92 307233.01 80151
1/28/94 19:00 60:00:00 94 1.72 9.7 0.489 0.35 -0.139 -11084.3 0.028407 0.329043 87201.63 76117.33 80151
1/28/94 22:00 63:00:00 78 1.35 9.7 0.303 0.14 -0.163 -12978.5 0.017392 0.36173 62351.32 49372 .85 80151
1/29/94 22:00 87:00:00 104 0.84 8.9 0.984 0.765 -0.219 -17375.7 0.006652 0.435463 31401.65 14025.98 75635
1/30/94 1:00 90:00:00 100 0.90 8.9 0.148 0.247 0.099 8013.034 0.00765 0.423873 34246.19 42259 .22 75635
1/30/94 4:00 93:00:00 56 1.42 5.0 -0.096 -0.125 -0.029 -2328.59 0.019267 0.35465 41742.63 39414.04 51289
1/30/94 7:00 96:00:00 56 1.77 6.2 0.766 0.71 -0.056 -4488.99 0.030105 0.325377 67870.21 63381.23 154192.90 59287
1/30/94 10:00 99:00:00 44 1.84 6.6 0.636 0.61 -0.026 -2088.09 0.032565 0.32048 74990.84 72902.75 204425.97 61837
1/30/94 13:00 102:00:00 58 1.80 6.6 -0.197 -0.29 -0.093 -7437.62 0.031147 0.323246 72519.02 65081 .40 206976.22 61837
1/30/94 16:00 105:00:00 56 1.82 6.2 -0.616 -0.5 0.116 9398.924 0.031852 0.321852 70841.36 80240.29 217982.53 59287
1/30/94 19:00 108:00:00 52 2.10 6.2 0.127 0.24 0.113 9154.144 0.042562 0.304339 88484.38 97638.53 266818.22 59287
1/30/94 22:00 111:00:00 54 2.26 7.6 0.617 0.77 0.153 12425.32 0.049388 0.295725 112032.8 124458.11 333144.96 68003
1/31/94 1:00 114:00:00 62 2.21 8.2 -0.051 0.21 0.261 21337.85 0.0472 0.298323 113282 134619.84 388616.92 71574
1/31/94 4:00 117:00:00 60 2.26 8.2 -0.569 -0.32 0.249 20341.78 0.049388 0.295725 117182.6 137524.39 408216 .34 71574
1/31/94 7:00 120:00:00 62 2.19 8.2 0.065 0.27 0.205 16701.9 0.046338 0.299386 111737.5 128439.42 398945.72 71574
1/31/94 10:00 123:00:00 62 1.87 8.2 0.643 0.81 0.167 13574.03 0.03365 0.31846 88264.84 101838.87 345417.44 71574
1/31/94 13:00 126:00:00 64 1.60 8.2 0.032 0.21 0.178 14477.97 0.024536 0.338481 70303.15 84781.13 279930.00 71574
1/31/94 16:00 129:00:00 64 1.48 8.2 -0.631 -0.4 0.231 18850.38 0.020952 0.348957 62873.43 81723.81 249757.40 71574
1/31/94 19:00 132:00:00 76 1.31 8.2 -0.128 0.03 0.158 12835.35 0.016364 0.366009 52942.44 65777 .79 221252 .40 71574
1/31/94 22:00 135:00:00 66 1.20 8.9 0.629 0.76 0.131 10624.18 0.0137 0.378778 49896.28 60520 .46 75635
2/1/94 1 :00 138:00:00 72 1.14 9.7 0.198 0.41 0.212 17279.67 0.012348 0.386451 49783.7 67063 .37 80151
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Storm  Definition 
(n/m)
5/18/94 10:00 0:00:00 42 1.01 5.5 0.082 0.400 0.318 26088.97 0.009663 0.405187 26885.93 52974.90 54690
5/18/94 13:00 3:00:00 42 0.82 7.3 0.471 0.770 0.299 24501.63 0.006335 0.439586 25602.28 50103.91 66182
5/18/94 16:00 6:00:00 42 1.16 9.7 0.111 0.430 0.319 26172.61 0.012791 0.383832 50931.46 77104.07 80151
5/18/94 19:00 9:00:00 42 1.24 8.9 -0.297 -0.010 0.287 23500.97 0.014641 0.373953 52158.38 75659.35 229145.13 75635
5/18/94 22:00 12:00:00 42 1.18 9.2 -0.138 0.320 0.458 37897.05 0 .013242 0.381275 50029.37 87926.42 245378.66 77344
5/19/94 1:00 15:00:00 42 1.11 9.7 0.470 0.900 0.430 35519.67 0 .011699 0.390502 48081.72 83601.39 257291.72 80151
5/19/94 4:00 18:00:00 42 1.22 4.5 0.169 0.590 0.421 34757.18 0 .014167 0.376338 30537.54 65294.72 223344.17 47774
5/19/94 7:00 21:00:00 46 1.35 4.5 -0.403 0.09 0.493 40879.87 0.017392 0.36173 35770.83 76650.70 212918.13 47774
5/19/94 10:00 24:00:00 50 1.66 5.2 -0.113 0.33 0.443 36622.47 0 .026436 0.333643 54713.53 91336.01 251980.06 52662
5/19/94 13:00 27:00:00 64 1.91 9.7 0.507 0.93 0.423 34926.55 0 .035124 0.315835 101265.8 136192.36 341292.54 80151
5/19/94 16:00 30:00:00 58 1.95 7.0 0.334 0.81 0.476 39429.53 0.03663 0.313286 85049.2 124478.73 391006.63 64338
5/19/94 19:00 33:00:00 58 1.86 7.6 -0.27 0.19 0.460 38067.17 0 .033286 0.319128 83423.59 121490.76 368954.24 68003
5/19/94 22:00 36:00:00 56 2.06 7.0 -0.119 0.34 0.459 37982.1 0 .040936 0.306636 92494.48 130476.58 377951.02 64338
5/20/94 1:00 39:00:00 68 1.94 8.9 0.47 0.9 0.430 35519.67 0.03625 0.313917 98117.54 133637.21 396170.69 75635
5/20/94 4:00 42:00:00 68 1.91 9.7 0.344 0.84 0.496 41136.11 0.035124 0.315835 101265.8 142401.91 414058.68 80151
5/20/94 7:00 45:00:00 68 2.02 9.7 -0.324 0.24 0.564 46968.56 0.039342 0.308996 109803.7 156772.29 448761.30 80151
5/20/94 10:00 48:00:00 56 2.11 6.6 -0.316 0.21 0.526 43703.52 0 .042974 0.303774 92597.01 136300.53 439609.22 61837
5/20/94 13:00 51:00:00 58 2.28 6.6 0.4187 0.9 0.481 39881.38 0 .050277 0.294708 104496.3 144377.69 421017.32 61837
5/20/94 16:00 54:00:00 68 2.01 9.7 0.556 1.01 0.454 37556.94 0 .038949 0.309596 109015.7 146572.61 436425.45 80151
5/20/94 19:00 57:00:00 72 1.89 9.7 -0.107 0.34 0.447 36962.14 0 .034383 0.317138 99744.46 136706.60 424918.81 80151
5/20/94 22:00 60:00:00 70 2.02 9.7 -0.344 0.09 0.434 35858.81 0 .039342 0.308996 109803.7 145662.54 423553.71 80151
5/21/94 1:00 63:00:00 68 2.12 10.7 0.256 0.69 0.434 35858.81 0 .043387 0.303213 125037.2 160896.01 459837.82 85628
5/21/94 4:00 66:00:00 76 2.14 9.7 0.483 0.93 0.447 36962.14 0.044221 0.302102 119444.7 156406.88 475954.33 80151
5/21/94 7:00 69:00:00 56 2.25 6.2 -0.143 0.35 0.493 40879.87 0 .048946 0.296238 98629.23 139509.10 443873.97 59287
5/21/94 10:00 72:00:00 56 2.32 6.2 -0.486 0.01 0.496 41136.11 0.05208 0.292711 103527.2 144663.30 426258.59 59287
5/21 /9413:00 75:00:00 60 2.09 6.6 0.205 0.61 0.405 33403.67 0.042153 0.304907 91238.21 124641.87 403957.76 61837
5/21/94 16:00 78:00:00 58 1.87 9.7 0.731 1.1 0.369 30367.66 0.03365 0.31846 98232.69 128600.36 379863.35 80151
5/21/94 19:00 81:00:00 66 1.66 9.7 0.165 0.56 0.395 32559.03 0.026436 0.333643 82942.08 115501.10 366152.19 80151
5/21/94 22:00 84:00:00 60 1.58 9.7 -0.48 -0.09 0.390 32137.08 0.023919 0.340149 77399.86 109536.95 337557.07 80151
5/22/94 1:00 87:00:00 58 1.66 10.7 -0.043 0.3 0.343 28183.1 0.026436 0.333643 88554.24 116737.34 339411.43 85628
5/22/94 4:00 90:00:00 60 1.67 10.7 0.543 0.85 0.307 25169.54 0.026759 0.332861 89291.97 114461.51 346798.28 85628
5/22/94 7:00 93:00:00 68 1.72 8.2 0.096 0.44 0.344 28267 0.028407 0.329043 78075 106342.00 331205.26 71574
5/22/94 10:00 96:00:00 76 1.63 8.9 -0.561 -0.22 0.341 28015.34 0.025477 0.336031 76301.31 104316.65 315987.98 75635
5/22/94 13:00 99:00:00 72 1.46 8.9 -0.079 0.21 0.289 23667.65 0.020382 0.350819 65317.03 88984.68 289952.00 75635
5/22/94 16:00 102:00:00 62 1.40 8.9 0.79 1.01 0.220 17940.58 0.018721 0.356622 61609.02 79549.60 252801.41 75635
5/22/94 19:00 105:00:00 62 1.29 8.9 0.478 0.81 0.332 27260.91 0.015862 0.368217 55042.85 82303.76] 242780.04 75635
5/22/94 22:00 108:00:00 62 1.26 8.9 -0.448 -0.15 0.298 24418.19 0.015123 0.371621 53304.61 77722.80 240039.84 75635
5/23/94 1:00 111:00:00 62 1.21 8.9 -0.343 -0.07 0.273 22335.37 0.013932 0.377551 50458 72793.37 225774.25 75635
5/23/94 4:00 114:00:00 62 1.14 8.9 0.472 0.68 0.208 16949.45 0.012348 0.386451 46579.49 63528.94 75635
























































































9/2/94 16:00 0:00:00 56 1.08 5.8 0.651 0.740 0.089 7199.162 0.011067 0.394708 30919.96 38119.12 56682
9/2/94 19:00 3:00:00 56 1.19 5.2 0.369 0.520 0.151 12261.38 0.01347 0.380019 32793.72 45055.09 52662
9/2/94 22:00 6:00:00 56 1.30 5.2 -0.272 -0.130 0.142 11524.14 0.016112 0.367107 37491.44 49015.58 52662
9/3/94 1:00 9:00:00 56 1.62 5.8 -0.120 0.030 0.150 12179.42 0.025161 0.336841 56682.39 68861.81 176816.08 56682
9/3/94 4:00 12:00:00 56 1.46 6.2 0.470 0.660 0.190 15465.48 0.020382 0.350819 50683.96 66149.44 202516.87 59287
9/3/94 7:00 15:00:00 62 1.52 5.8 0.315 0.58 0.265 21670.19 0.022115 0.345338 51418.97 73089.16 208857.90 56682
9/3/94 10:00 18:00:00 56 1.94 6.2 -0.303 -0.02 0.283 23167.74 0.03625 0.313917 78194.81 101362.55 261677.57 59287
9/3/94 13:00 21:00:00 60 2.28 6.6 -0.116 0.11 0.226 18436.68 0.050277 0.294708 104496.3 122932.99 336443.30 61837
9/3/94 16:00 24:00:00 58 2.48 7.6 0.622 0.85 0.228 18602.13 0.059613 0.285177 129284.9 147886.99 406229.96 68003
9/3/94 19:00 27:00:00 62 2.39 8.2 0.553 0.82 0.267 21836.43 0.055312 0.289328 127587 149423.43 445965.63 71574
9/3/94 22:00 30:00:00 64 2.31 8.2 -0.21 0.12 0.330 27093.37 0.051626 0.293206 121139.5 148232.85 446484.43 71574
9/4/94 1:00 33:00:00 60 2.40 7.6 -0.288 0.01 0.298 24418.19 0.055782 0.288856 122888.3 147306.48 443309.00 68003
9/4/94 4:00 36:00:00 60 2.57 8.2 0.421 0.77 0.349 28686.63 0.064076 0.281229 142614.9 171301.53 477912.01 71574
9/4/94 7:00 39:00:00 60 2.66 8.2 0.512 0.96 0.448 37047.08 0.068703 0.27747 150397.5 187444.58 538119.17 71574
9/4/94 10:00 42:00:00 78 2.72 9.7 -0.191 0.26 0.451 37301.97 0.071879 0.275061 170758.3 208060.26 593257.26 80151
9/4/94 13:00 45:00:00 74 2.81 9.7 -0.309 0.08 0.389 32052.72 0.076778 0.271582 179409.3 211461.98 629283.36 80151
9/4/94 16:00 48:00:00 66 2.74 9.7 0.479 0.81 0.331 27177.13 0.072953 0.274274 172664.9 199842.07 616956.07 80151
9/4/94 19:00 51:00:00 68 2.56 9.7 0.702 1.15 0.448 37047.08 0.063572 0.281659 155831.7 192878.77 589081.26 80151
9/4/94 22:00 54:00:00 74 2.36 10.7 -0.055 0.43 0.485 40196.99 0.053915 0.290761 146098.5 186295.47 568761.36 85628
9/5/94 1:00 57:00:00 78 2.21 10.7 -0.433 -0.02 0.413 34080.1 0.0472 0.298323 132774.7 166854.79 529725.39 85628
9/5/94 4:00 60:00:00 84 2.18 12.0 0.274 0.56 0.286 23417.65 0.045911 0.299922 139442.5 162860.12 494572.36 92504
9/5/94 7:00 63:00:00 72 1.95 12.0 0.68 0.93 0.250 20424.73 0.03663 0.313286 119217.6 139642.30 453753.63 92504
9/5/94 10:00 66:00:00 78 1.84 12.0 0.026 0.29 0.264 21587.09 0.032565 0.32048 110008.3 131595.37 406856.51 92504
9/5/94 13:00 69:00:00 72 1.78 12.0 -0.45 -0.15 0.300 24585.09 0.03045 0.324661 105112.9 129698.03 391940.10 92504
9/5/94 16:00 72:00:00 66 1.65 12.0 0.242 0.44 0.198 16124.62 0.026114 0.334433 94819.21 110943.83 360962.78 92504
9/5/94 19:00 75:00:00 82 1.45 12.0 0.79 1.01 0.220 17940.58 0.0201 0.351763 79830.32 97770.89 313072.08 92504
9/5/94 22:00 78:00:00 70 1.36 12.0 0.16 0.43 0.270 22085.85 0.017654 0.360687 73426.11 95511.96 289924.28 92504
9/6/94 1:00 81:00:00 70 1.28 10.7 -0.518 -0.32 0.198 16124.62 0.015614 0.369339 62398.58 78523.20 261052.74 85628
9/6/94 4:00 84:00:00 70 1.19 10.7 0.053 0.19 0.137 11114.92 0.01347 0.380019 56750.8 67865.72 85628
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10/2/94 19:00 0:00:00 34 0.77 4.2 0.407 0.650 0.243 19844.28 0.005577 0.450533 14337.82 34182.10 45605
10/2/94 22:00 3:00:00 34 0.76 4.5 -0.354 -0.160 0.194 15794.97 0.005431 0.452842 14969.35 30764.31 47774
10/3/94 1:00 6:00:00 34 1.03 4.8 -0.179 0.000 0.179 14560.21 0.010054 0.402092 24795.55 39355.76 49897
10/3/94 4:00 9:00:00 50 1.51 5.5 0.622 0.87 0.248 20258.84 0.021821 0.34623 49066.67 69325.50 163021.89 54690
10/3/94 7:00 12:00:00 50 1.84 5.8 0.526 0.85 0.324 26590.99 0.032565 0.32048 69030.36 95621.35 247420.28 56682
10/3/94 10:00 15:00:00 60 2.19 6.6 -0.022 0.36 0.382 31462.5 0.046338 0.299386 98118.96 129581.45 337804.20 61837
10/3/94 13:00 18:00:00 56 2.45 7.0 -0.396 -0.01 0.386 31799.71 0.058161 0.286537 121029.2 152828.95 423615.60 64338
10/3/94 16:00 21:00:00 62 2.17 7.0 0.298 0.54 0.242 19761.4 0.045485 0.300462 100206.7 119968.15 409195.65 64338
10/3/94 19:00 24:00:00 54 1.94 6.6 0.594 0.92 0.326 26758.41 0.03625 0.313917 81325.17 108083.58 342077.59 61837
10/3/94 22:00 27:00:00 54 1.64 6.6 0.051 0.37 0.319 26172.61 0.025794 0.335228 62988.49 89161.10 295867.03 61837
10/4/94 1:00 30:00:00 58 1.44 6.2 -0.383 -0.19 0.193 15712.58 0.019821 0.352716 49649.06 65361.64 231784.12 59287
10/4/94 4:00 33:00:00 50 1.32 5.8 0.51 0.68 0.170 13820.44 0.016618 0.364922 41557.86 55378.30 181109.92 56682
10/4/94 7:00 36:00:00 50 1.14 7.0 0.753 0.92 0.167 13574.03 0.012348 0.386451 38688.97 52263.00 64338
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10/9/94 19:00 0:00:00 52 0.46 6.6 -0.146 -0.210 -0.064 -5127.695 0.001964 0.55107 11320.29 6192.59 61837
10/9/94 22:00 3:00:00 52 0.55 7.6 0.547 0.520 -0.027 -2168.269 0.002821 0.513881 16209.73 14041.46 68003
10/10/94 1:00 6:00:00 52 0.59 7.0 0.250 0.370 0.120 9725.438 0.003252 0.499967 16221 25946.44 64338
10/10/94 4:00 9:00:00 52 1.47 5.0 -0.403 -0.200 0.203 16536.91 0.020666 0.349884 44049.12 60586.03 129798.70 51289
10/10/94 7:00 12:00:00 52 1.69 5.8 -0.125 0.060 0.185 15053.84 0.027412 0.331315 60497.24 75551.08 204205.67 56682
10/10/94 10:00 15:00:00 52 1.81 6.2 0.728 0.860 0.132 10705.95 0.031499 0.322547 70242.75 80948.70 234749.67 59287
10/10/94 13:00 18:00:00 52 1.67 6.6 0.597 0.790 0.193 15712.58 0.026759 0.332861 64731.77 80444.35 242089.58 61837
10/10/94 16:00 21:00:00 52 1.43 6.2 -0.206 0.070 0.276 22584.98 0.019543 0.353678 49135.01 71719.99 228246.51 59287
10/10/94 19:00 24:00:00 56 1.48 6.2 -0.315 -0.110 0.205 16701.9 0.020952 0.348957 51727.9 68429.79 210224.67 59287
10/10/94 22:00 27:00:00 54 1.72 6.2 0.363 0.550 0.187 15218.47 0.028407 0.329043 64953.97 80172.43 222903.34 59287
10/11/94 1:00 30:00:00 50 1.87 6.2 0.408 0.710 0.302 24752.02 0.03365 0.31846 73867.19 98619.22 268187.47 59287
10/11/94 4:00 33:00:00 58 2.05 7.0 -0.186 0.160 0.346 28434.82 0.040535 0.30722 91806.57 120241.39 328290.91 64338
10/11/94 7:00 36:00:00 56 2.11 7.0 -0.293 0.010 0.303 24835.51 0.042974 0.303774 95967.09 120802.59 361565.98 64338
10/11/94 10:00 39:00:00 56 1.88 7.0 0.444 0.650 0.206 16784.4 0.034015 0.317796 80451.29 97235.70 327057.44 64338
10/11/94 13:00 42:00:00 54 1.69 7.0 0.690 0.900 0.210 17114.54 0.027412 0.331315 68525.56 85640.10 274313.70 64338
10/11/94 16:00 45:00:00 54 1.59 7.0 0.075 0.380 0.305 25002.5 0.024226 0.339311 62577.64 87580.15 259830.37 64338
10/11/94 19:00 48:00:00 62 1.62 5.8 -0.361 -0.090 0.271 22169.02 0.025161 0.336841 56682.39 78851.40 249647.33 56682
10/11/94 22:00 51:00:00 62 1.63 5.5 0.112 0.340 0.228 18602.13 0.025477 0.336031 55214.44 73816.58 229001.97 54690
10/12/94 1:00 54:00:00 50 1.55 6.2 0.465 0.720 0.255 20839.63 0.023008 0.342709 55452.63 76292.26 225163.25 59287
10/12/94 4:00 57:00:00 60 1.54 5.8 0.082 0.360 0.278 22751.43 0.022708 0.343577 52454.03 75205.46 227246.58 56682
10/12/94 7:00 60:00:00 60 1.91 6.2 -0.325 -0.040 0.285 23334.34 0.035124 0.315835 76327.08 99661.42 262300.32 59287
10/12/94 10:00 63:00:00 58 2.29 7.0 0.127 0.340 0.213 17362.24 0.050725 0.294204 108922.3 126284.49 338918.87 64338
10/12/94 13:00 66:00:00 58 2.32 7.0 0.659 0.850 0.191 15547.83 0.05208 0.292711 111150.1 126697.94 379473.65 64338
10/12/94 16:00 69:00:00 60 2.33 7.0 0.339 0.620 0.281 23001.19 0.052536 0.292219 111897.1 134898.25 392394.29 64338
10/12/94 19:00 72:00:00 62 2.22 7.0 -0.297 -0.040 0.257 21005.66 0.047633 0.297797 103800 124805.69 389555.92 64338
10/12/94 22:00 75:00:00 62 2.29 7.0 -0.125 0.120 0.245 20010.07 0.050725 0.294204 108922.3 128932.32 380607.03 64338
10/13/94 1:00 78:00:00 62 2.23 7.0 0.432 0.680 0.248 20258.84 0.048069 0.297274 104525.2 124784.08 380574.60 64338
10/13/94 4:00 81:00:00 62 2.18 7.0 0.326 0.650 0.324 26590.99 0.045911 0.299922 100921 127512.02 378444.14 64338
10/13/94 7:00 84:00:00 60 1.83 7.0 -0.233 0.050 0.283 23167.74 0.032208 0.321164 77234.14 100401.88 341870.85 64338
10/13/94 10:00 87:00:00 66 1.69 8.2 -0.127 0.050 0.177 14395.74 0.027412 0.331315 76100.19 90495.94 286346.73 71574
10/13/94 13:00 90:00:00 68 1.73 8.9 0.526 0.650 0.124 10052.11 0.028742 0.328298 83088.97 93141.09 275455.54 75635
10/13/94 16:00 93:00:00 80 1.67 8.2 0.522 0.720 0.198 16124.62 0.026759 0.332861 74795.42 90920.04 276091.69 71574
10/13/94 19:00 96:00:00 74 1.71 8.2 -0.149 0.060 0.209 17031.99 0.028073 0.329794 77414.38 94446.37 278049.62 71574
10/13/94 22:00 99:00:00 80 1.61 8.2 -0.283 -0.100 0.183 14889.26 0.024848 0.337657 70937.8 85827.05 270410.14 71574
10/14/94 1:00 102:00:00 72 1.64 8.2 0.317 0.500 0.183 14889.26 0.025794 0.335228 72855.96 87745.22 260358.41 71574
10/14/94 4:00 105:00:00 80 1.79 8.2 0.493 0.730 0.237 19347.15 0.030798 0.323951 82764.96 102112.11 284786.00 71574
10/14/94 7:00 108:00:00 78 1.88 8.9 -0.046 0.210 0.256 20922.64 0.034015 0.317796 93717.41 114640.05 325128.24 75635
10/14/94 10:00 111:00:00 90 2.07 8.9 -0.267 -0.060 0.207 16866.92 0.04134 0.306056 107940 124806.92 359170.45 75635
10/14/94 13:00 114:00:00 94 2.43 8.9 0.315 0.530 0.215 17527.43 0.057203 0.287457 137174.9 154702.31 419263.84 75635
10/14/94 16:00 117:00:00 94 2.92 9.7 0.600 0.960 0.360 29610.7 0.082988 0.267535 190230.1 219840.80 561814.66 80151
10/14/94 19:00 120:00:00 86 3.17 9.7 0.047 0.510 0.463 38322.41 0.098013 0.259078 215827.5 254149.90 710986.06 80151
10/14/94 22:00 123:00:00 84 3.18 9.7 -0.349 0.010 0.359 29526.64 0.09864 0.258759 216880.2 246406.88 750835.17 80151
10/15/94 1:00 126:00:00 78 3.28 9.7 0.136 0.400 0.264 21587.09 0.105025 0.255645 227529 249116.11 743284.48 80151
10/15/94 4:00 129:00:00 80 3.27 9.7 0.573 0.900 0.327 26842.13 0.104377 0.255951 226454.2 253296.36 753618.71 80151
10/15/94 7:00 132:00:00 82 3.39 10.7 0.188 0.570 0.382 31462.5 0.112282 0.252369 251656.1 283118.64 804622.50 85628
10/15/94 10:00 135:00:00 76 3.61 10.7 -0.297 0.120 0.417 34418.56 0.127533 0.24624 277306.9 311725.49 892266.19 85628
10/15/94 13:00 138:00:00 84 4.06 12.0 0.069 0.440 0.371 30535.99 0.161796 0.235186 351552 382087.96 1040720.17 92504






























Jn /m ) (n/m) (n-hr/m)
Storm Definition 
(n/m)
10/15/94 19:00 144:00:00 80 3.69 10.7 0.251 0.690 0.439 36282.97 0.133323 0.244139 286900 323182.93 1035762.61 85628
10/15/94 22:00 147:00:00 86 3.52 10.7 -0.341 0.110 0.451 37301.97 0.121175 0.248683 266683.7 303985.67 940752.90 85628
10/16/94 1:00 150:00:00 72 3.29 12.0 -0.064 0.260 0.324 26590.99 0.105674 0.255341 254847 281438.02 878135.55 92504
10/16/94 4:00 153:00:00 78 2.98 10.7 0.583 0.890 0.307 25169.54 0.086479 0.265415 206738.8 231908.30 770019.49 85628
10/16/94 7:00 156:00:00 84 2.86 10.7 0.416 0.720 0.304 24919 0.079571 0.269715 194311.2 219230.19 676707.74 85628
10/16/94 10:00 159:00:00 84 2.71 10.7 -0.244 -0.050 0.194 15794.97 0.071344 0.275457 179239.9 195034.85 621397.57 85628
10/16/94 13:00 162:00:00 84 2.53 10.7 -0.150 -0.050 0.100 8094.476 0.062072 0.28296 161839.3 169933.79 547452.96 85628
10/16/94 16:00 165:00:00 84 2.41 10.7 0.518 0.630 0.112 9072.571 0.056254 0.288387 150657.8 159730.37 494496.24 85628
10/16/94 19:00 168:00:00 72 2.25 12.0 0.418 0.570 0.152 12343.34 0.048946 0.296238 145855.2 158198.50 476893.32 92504
10/16/94 22:00 171:00:00 72 2.06 10.7 -0.277 -0.130 0.147 11933.62 0.040936 0.306636 119986.7 131920.28 435178.17 85628
10/17/94 1:00 174:00:00 86 2.05 10.7 -0.228 -0130 0.098 7931.601 0.040535 0.30722 119153.3 127084.93 388507.81 85628
10/17/94 4:00 177:00:00 82 1.9 10.7 0.534 0.570 0.036 2902.428 0.034752 0.316484 106943.7 109846.11 355396.56 85628
10/17/94 7:00 180:00:00 84 1.87 10.7 0.593 0.650 0.057 4601.529 0.03365 0.31846 104567.4 109168.98 328522.63 85628
10/17/94 10:00 183:00:00 88 1.71 10.7 -0.127 -0.060 0.067 5412.183 0.028073 0.329794 92267.82 97680.01 310273.47 85628
10/17/94 13:00 186:00:00 86 1.79 10.7 -0.294 -0.210 0.084 6792.603 0.030798 0.323951 98338.7 105131.31 304216.97 85628
10/17/94 16:00 189:00:00 90 1.76 10.7 0.393 0.470 0.077 6223.843 0.029761 0.326099 96043.56 102267.40 311098.06 85628
10/17/94 19:00 192:00:00 88 1.6 10.7 0.525 0.640 0.115 9317.32 0.024536 0.338481 84180.44 93497.76 293647.73 85628
10/17/94 22:00 195:00:00 78 1.62 10.7 -0.163 0.050 0.213 17362.24 0.025161 0.336841 85628.34 102990.58 294732.51 85628
10/18/94 1:00 198:00:00 78 1.7 10.7 -0.329 -0.180 0.149 12097.48 0.027742 0.330552 91520.12 103617.60 309912.27 85628
10/18/94 4:00 201:00:00 76 1.76 10.7 0.421 0.480 0.059 4763.579 0.029761 0.326099 96043.56 100807.14 306637.11 85628
10/18/94 7:00 204:00:00 74 1.68 12.0 0.704 0.770 0.066 5331.072 0.027085 0.332085 97156.48 102487.55 304942.04 92504
10/18/94 10:00 207:00:00 84 1.6 12.0 0.039 0.140 0.101 8175.929 0.024536 0.338481 90975.01 99150.94 302457.74 92504
10/18/94 13:00 210:00:00 68 1.57 12.0 -0.359 -0.240 0.119 9643.794 0.023613 0.340995 88699.38 98343.18 296241.18 92504
10/18/94 16:00 213:00:00 72 1.58 12.0 0.219 0.300 0.081 6548.788 0.023919 0.340149 89455.34 96004.13 291520.96 92504
10/18/94 19:00 216:00:00 68 1.49 12.0 0.569 0.670 0.101 8175.929 0.021239 0.34804 82744.98 90920.91 280387.57 92504
10/18/94 22:00 219:00:00 68 1.46 12.0 -0.009 0.140 0.149 12097.48 0.020382 0.350819 80555.06 92652.53 275360.17 92504
10/19/94 1:00 222:00:00 68 1.56 12.0 -0.376 -0.300 0.076 6142.632 0.023309 0.341848 87946 94088.63 280111.75 92504
10/19/94 4:00 225:00:00 78 1.68 13.6 0.257 0.260 0.003 241.3712 0.027085 0.332085 105578.3 105819.62 299862.39 100643
10/19/94 7:00 228:00:00 82 1.71 15.6 0.753 0.800 0.047 3791.88 0.028073 Lj).329794 118318.3 122110.17 341894.69 110389
10/19/94 10:00 231:00:00 62 1.59 13.6 0.228 0.290 0.062 5006.73 0.024226 0.339311 98211.37 103218.10 337992.40 100643
10/19/94 13:00 234:00:00 62 1.63 13.6 -0.363 -0.360 0.003 241.3712 0.025477 0.336031 101459.2 101700.59 307378.03 100643
10/19/94 16:00 237:00:00 62 1.72 13.6 0.029 0.060 0.031 2498.534 0.028407 0.329043 108920.6 111419.16 319679.62 100643
10/19/94 19:00 240:00:00 70 1.58 15.6 0.563 0.630 0.067 5412.183 0.023919 0.340149 106935.5 112347.67 335650.24 110389
10/19/94 22:00 243:00:00 66 1.58 13.6 0.154 0.220 0.066 5331.072 0.023919 0.340149 97406.01 102737.08 322627.12 100643
10/20/94 1:00 246:00:00 64 1.43 13.6 -0.379 -0.300 0.079 6386.295 0.019543 0.353678 85645.34 92031.64 292153.08 100643
10/20/94 4:00 249:00:00 82 1.32 13.6 0.084 0.140 0.056 4520.519 0.016618 0.364922 77406.36 81926.87 100643
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Nov 6-7,1994 Waves at 8m Surge Wave Momentum Flux
Duration























11/6/94 22:00 0:00:00 86 0.68 12.0 0.568 0.430 -0.138 -11005.25 0.004336 0.47297 32238.65 21233.40 92504
11/7/94 1:00 3:00:00 86 0.69 12.0 -0.106 -0.150 -0.044 -3529.715 0.004466 0.470278 32746.93 29217.21 92504
11/7/94 4:00 6:00:00 84 1.13 12.0 -0.499 -0.55 -0.051 -4089.465 0.01213 0.387785 58043.89 53954.43 92504
11/7/94 7:00 9:00:00 36 2.10 6.6 0.262 0.08 -0.182 -14473.91 0.042562 0.304339 91916.52 77442.61 197095.56 61837
11/7/94 10:00 12:00:00 48 2.26 7.0 0.886 0.93 0.044 3549.181 0.049388 0.295725 106713.9 110263.13 281558.62 64338
11/7/94 13:00 15:00:00 50 1.86 7.0 0.571 0.61 0.039 3144.885 0.033286 0.319128 79157.71 82302.59 288848.59 64338
11/7/94 16:00 18:00:00 84 1.49 12.0 -0.486 -0.42 0.066 5331.072 0.021239 0.34804 82744.98 88076.06 255567.98 92504
11/7/94 19:00 21:00:00 90 1.27 12.0 -0.104 -0.17 -0.066 -5287.272 0.015367 0.370474 67236.99 61949.72 92504
11/7/94 22:00 24:00:00 86 1.08 12.0 0.546 0.470 -0.076 -6084.552 0.011067 0.394708 54890.82 48806.26 92504
Is = 102 3 0 7 0 .7
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11/10/94 1:00 0:00:00 4 0.25 15.6 0.475 0.350 -0.125 -9976.693 0.000571 0.69944 19786.57 9809.88 110389
11/10/94 4:00 3:00:00 4 0.25 16.0 0.033 -0.030 -0.063 -5047.891 0.000571 0.69944 20499.9 15452.01 112288
11/10/94 7:00 6:00:00 4 0.47 3.4 -0.304 -0.380 -0.076 -6084.552 0.002052 0.546455 5623.091 -461.46 39554
11/10/94 10:00 9:00:00 26 1.71 5.5 0.202 0.42 0.218 17775.29 0.028073 0.329794 59486.06 77261.35 115199.83 54690
11/10/94 13:00 12:00:00 52 2.48 7.0 0.608 0.9 0.292 23917.74 0.059613 0.285177 123360.8 147278.53 336809.83 64338
11/10/94 16:00 15:00:00 54 2.1 6.2 0.186 0.48 0.294 24084.52 0.042562 0.304339 88484.38 112568.90 389771.15 59287
11/10/94 19:00 18:00:00 54 1.69 6.6 -0.36 -0.04 0.320 26256.27 0.027412 0.331315 65905.2 92161.47 307095.56 61837
11/10/94 22:00 21:00:00 58 1.69 8.9 -0.049 0.17 0.219 17857.93 0.027412 0.331315 80345.13 98203.06 285546.80 75635
11/11/94 1:00 24:00:00 50 1.87 6.2 0.473 0.71 0.237 19347.15 0.03365 0.31846 73867.19 93214.34 287126.11 59287
11/11/94 4:00 27:00:00 52 1.77 5.8 0.291 0.51 0.219 17857.93 0.030105 0.325377 64987.67 82845.60 264089.91 56682
11/11/94 7:00 30:00:00 56 1.73 6.2 -0.236 -0.03 0.206 16784.4 0.028742 0.328298 65532.82 82317.22 247744.23 59287
11/11/94 10:00 33:00:00 58 1.7 7.6 -0.061 0.05 0.111 8991.007 0.027742 0.330552 72995.55 81986.56 246455.67 68003
11/11/94 13:00 36:00:00 54 1.62 7.6 0.504 0.6 0.096 7768.767 0.025161 0.336841 68003.08 75771.85 236637.61 68003
11/11/94 16:00 39:00:00 60 1.35 8.2 0.373 0.55 0.177 14395.74 0.017392 0.36173 55215.83 69611.57 218075.13 71574
11/11/94 19:00 42:00:00 64 1.15 8.2 -0.261 -0.1 0.161 13081.48 0.012569 0.385134 44244.21 57325.69 71574


















































































in -h r /m )
S to rm  Definition 
(n/m )
11 /16 /94  4 :0 0 0 :00 :00 78 0 .68 8 .9 0.511 0 .5 0 0 -0 .011 -88 4 .2 5 3 7 0 .0 0 4 3 3 6 0 .4 7 2 9 7 2 4 2 9 9 .7 7 23415 .51 7 5 6 3 5
11 /16 /94  7 :00 3 :00 :00 78 0 .6 6 13.6 0.632 0 .6 8 0 0 .0 4 8 3872 .8 0.004081 0 .4 7 8 5 2 3 3 5 2 0 5 .8 9 3 9 0 7 8 .6 9 100643
11 /16 /94  10:00 6:00 :00 78 0 .8 2 9 .7 -0 .095 0 .020 0 .1 1 5 9 317 .32 0 .0 0 6 3 3 5 0 .4 3 9 5 8 6 3 2 8 7 0 .8 8 4 2 1 8 8 .2 0 80151
11 /1 6 /9 4  13:00 9 :00 :00 24 1.34 6 .2 -0 .342 -0 .12 0 .2 2 2 18105.91 0 .0 1 7 1 3 2 0 .3 6 2 7 8 3 4 4 6 1 0 .9 2 6 2 7 1 6 .8 3 1 57 3 5 7 .5 4 5 9 2 8 7
11 /16 /94  16:00 12:00:00 50 2.21 7 .0 0.241 0 .5 9 0 .3 4 9 28 6 8 6 .6 3 0 .0 4 7 2 0 .2 9 8 3 2 3 103 0 7 7 131 7 6 3 .6 3 2 9 1 7 2 0 .6 9 6 4 3 3 8
11 /16 /94  19:00 15:00 :00 52 2 .4 7 7 .6 0 .428 0 .8 3 0 .4 0 2 3 3 150 .17 0 .0 5 9 1 2 7 0 .2 8 5 6 2 8 128 4 7 7 .6 161 6 2 7 .7 9 4 4 0 0 8 7 .1 3 6 8 0 0 3
11 /16 /94  2 2 :00 18:00:00 54 2 .3 2 8 .2 -0 .166 0 .3 6 0 .5 2 6 43 7 0 3 .5 2 0 .0 5 2 0 8 0.292711 1 2 1 9 3 7 .6 165641.11 4 9 0 9 0 3 .3 5 715 7 4
11 /17 /94  1:00 21 :00 :00 58 2 .7 0 8 .9 -0 .333 0 .2 3 0 .5 6 3 4 6 8 8 2 .4 5 0 .0 7 0 8 1 2 0 .2 7 5 8 5 5 161 0 2 9 .2 2 0 7 9 1 1 .6 7 5 6 0 3 2 9 .1 7 7 5 6 3 5
11 /17 /94  4 :0 0 24 :00 :00 66 3 .2 8 9 .7 0 .374 0 .8 8 0 .5 0 6 4 1 9 9 0 .9 0 .1 0 5 0 2 5 0 .2 5 5 6 4 5 2 2 7 5 2 9 2 6 9 5 1 9 .9 3 7 1 6 1 4 7 .3 9 80151
11 /17 /94  7 :00 27 :00 :00 62 3 .28 12.0 0 .703 1 .29 0 .5 8 7 48 9 5 1 .8 2 0 .1 0 5 0 2 5 0 .2 5 5 6 4 5 2 5 3 6 7 9 .2 3 0 2 6 3 1 .0 6 8 5 8 2 2 6 .4 8 92 5 0 4
11 /17 /94  10:00 30 :00 :00 68 3 .46 12.0 0 .088 0 .7 3 0 .6 4 2 53 715 .97 0 .1 1 7 0 2 8 0.250361 27 5 0 4 8 .1 3 2 8 7 6 4 .0 9 9 4 7 0 9 2 .7 3 92 5 0 4
11 /17 /94  13:00 33 :00 :00 68 3 .24 12.0 -0 .377 0 .33 0 .7 0 7 5 9 385 .55 0 .1 0 2 4 4 7 0 .2 5 6 8 7 5 2 4 9 0 3 0 .9 3 0 8 4 1 6 .4 9 9 5 5 7 7 0 .8 7 92 5 0 4
11 /17 /94  16:00 36 :00 :00 74 3.90 10.7 0 .082 0 .6 8 0 .5 9 8 49902.21 0 .149141 0 .2 3 8 9 1 2 3 1 2 7 5 0 .8 3 6 2 6 5 3 .0 3 1 0 0 6 6 0 4 .2 8 8 5 6 2 8
11 /17 /94  19:00 39 :00 :00 70 4 .1 6 13.6 0 .46 0 .9 3 0 .4 7 0 38918 .34 0 .1 6 9 9 7 0 .2 3 2 9 5 9 3 8 7 0 0 5 .5 4 2 5 9 2 3 .8 2 1 1 8 2 8 6 5 .2 7 100643
11 /17 /94  2 2 :00 42 :00 :00 62 4 .2 6 13.6 -0 .017 0 .47 0 .4 8 7 4 0 3 6 7 .6 5 0 .1 7 8 3 4 9 0 .2 3 0 8 0 5 4 0 1 3 6 5 .9 4 4 1 7 3 3 .5 2 1 3 0 1 4 8 6 .0 0 100643
11 /18 /94  1:00 45 :00 :00 60 4 .3 3 13.6 -0 .38 0 .2 0 .5 8 0 48 3 4 7 .6 5 0 .1 8 4 3 3 5 0 .2 2 9 3 3 9 4 1 1 5 5 1 .7 4 5 9 8 9 9 .4 0 1 3 5 2 4 4 9 .3 7 100 6 4 3
11 /18 /94  4 :0 0 48 :00 :00 62 5 .1 3 13.6 0 .1 9 8 0 .7 5 0 .5 5 2 45 9 3 5 .9 2 0 .2 5 9 8 6 7 0 .2 1 4 6 2 9 5 3 5 6 9 4 .3 5 8 1 6 3 0 .2 4 1 5 6 2 2 9 4 .4 5 100 6 4 3
11 /18 /94  7 :00 51 :00 :00 76 5.11 13.6 1.182 1.591 0 .4 0 9 33 7 4 1 .8 0 .2 5 7 8 1 9 0 .2 1 4 9 5 7 5 3 2 4 1 8 .9 5 6 6 1 6 0 .7 3 1 7 2 1 6 8 6 .4 5 100643
11 /18 /94  10:00 54 :00 :00 64 4 .5 8 15.6 0 .734 1.03 0 .2 9 6 24 2 5 1 .3 3 0 .2 0 6 5 3 2 0 .22436 4 7 7 3 2 4 5 0 1 5 7 5 .3 0 1 6 0 1 6 0 4 .0 4 110389
11 /18 /94  13:00 57 :00 :00 50 4 .1 6 13.6 0 .104 0.412 0 .3 0 8 25 2 5 3 .0 8 0 .1 6 9 9 7 0 .2 3 2 9 5 9 3 8 7 0 0 5 .5 4 1 2 2 5 8 .5 5 1 3 7 0 7 5 0 .7 7 100643
11 /18 /94  16:00 60 :00 :00 62 4 .2 0 13.6 0 .379 0.692 0 .3 1 3 25 6 7 0 .9 0 .1 7 3 2 9 7 0 .2 3 2 0 8 9 3 9 2 7 2 2 .6 4 1 8 3 9 3 .5 4 1 2 4 5 9 7 8 .1 4 100643
11 /18 /94  19 :00 63 :00 :00 54 3 .64 13.6 0.917 1.097 0 .1 8 0 14642 .46 0 .1 2 9 6 8 9 0 .2 4 5 4 4 5 3 1 5 9 8 1 .4 3 3 0 6 2 3 .8 7 1 1 2 3 5 2 6 .1 2 100643
11 /18 /94  2 2 :0 0 66 :00 :00 80 3.01 12.0 0.604 0 .817 0 .2 1 3 17362 .24 0 .088251 0 .2 6 4 3 7 8 2 2 3 0 1 6 .3 24 0 3 7 8 .5 4 8 5 6 5 0 3 .6 2 925 0 4
11 /19 /94  1:00 69 :00 :00 90 2.81 12.0 0 .077 0 .235 0 .1 5 8 12835 .35 0 .0 7 6 7 7 8 0 .2 7 1 5 8 2 2 0 1 3 9 0 .2 21 4 2 2 5 .5 4 6 8 1 9 0 6 .1 2 925 0 4
11 /19 /94  4 :0 0 72 :00 :00 90 2 .7 4 12.0 0.468 0.64 0 .1 7 2 13984 .76 0 .0 7 2 9 5 3 0 .2 7 4 2 7 4 1 9 4 0 4 1 .7 2 0 8 0 2 6 .5 0 6 3 3 3 7 8 .0 5 925 0 4
11 /19 /94  7 :00 75 :00 :00 68 2 .6 6 12.0 1.15 1.317 0 .1 6 7 13574 .03 0 .0 6 8 7 0 3 0 .2 7 7 4 7 1 8 5 7 8 4 .5 199 3 5 8 .5 8 6 1 1077 .61 925 0 4
11 /19 /94  10:00 78 :00 :00 92 2 .6 0 12.0 0.882 1.079 0 .1 9 7 16042 .19 0.065601 0 .2 7 9 9 5 6 1 7 9 6 9 0 .8 195 7 3 2 .9 9 5 9 2 6 3 7 .3 4 925 0 4
11 /19 /94  13:00 81 :00 :00 68 2 .36 12.0 0.163 0 .268 0 .1 0 5 85 0 1 .8 4 0 .0 5 3 9 1 5 0.290761 1 5 6 1 7 2 .3 16 4674 .14 5 4 0 6 1 0 .6 9 925 0 4
11 /19 /94  16 :00 84 :00 :00 82 2 .0 8 10.7 0.255 0.311 0 .0 5 6 4 5 2 0 .5 1 9 0 .0 4 1 7 4 5 0 .3 0 5 4 7 9 1 2 1 6 6 0 .6 126 1 8 1 .0 8 4 3 6 2 8 2 .8 3 8 5 6 2 8
11 /19 /94  19:00 87 :00 :00 74 1.91 10.7 0.858 Q.936 0 .0 7 8 63 0 5 .0 6 4 0 .0 3 5 1 2 4 0 .3 1 5 8 3 5 1 0 7 7 4 0 .6 114045 .71 3 6 0 3 4 0 .1 8 8 5 6 2 8
11 /19 /94  2 2 :0 0 90 :00 :00 90 1.77 10.7 0.722 0.741 0 .0 1 9 1530 .213 0 .0 3 0 1 0 5 0 .3 2 5 3 7 7 9 6 8 0 6 .1 4 98 3 3 6 .3 5 3 1 8 5 7 3 .0 9 8 5 6 2 8
11 /20 /94  1:00 93 :00 :00 84 1.67 9 .7 0.135 0.177 0 .0 4 2 33 8 7 .4 3 3 0 .0 2 6 7 5 9 0 .332861 8 3 6 4 5 .9 87 0 3 3 .3 3 2 7 8 0 5 4 .5 2 80151
11 /20 /94  4 :0 0 96 :00 :00 78 1.78 9 .7 0.337 0 403 0 .0 6 6 53 3 1 .0 7 2 0 .0 3 0 4 5 0 .324661 9 1 5 4 8 .7 9 96 8 7 9 .8 6 2 7 5 8 6 9 .7 9 80151
11 /20 /94  7 :00 99 :00 :00 82 1.77 9 .7 1.055 1.058 0 .0 0 3 2 4 1 .3 7 1 2 0 .0 3 0 1 0 5 0 .3 2 5 3 7 7 9 0 8 1 8 .2 91 0 5 9 .5 7 2 8 1 9 0 9 .1 6 80151
11 /2 0 /9 4  10:00 102:00 :00 54 1.75 6 .6 0.987 0 .985 -0 .0 0 2 -16 0 .8 6 3 9 0 .0 2 9 4 2 0 .3 2 6 8 2 6 6 9 4 7 9 .2 6 69 3 1 8 .4 0 2 4 0 5 6 6 .9 6 618 3 7
11 /20 /94  13 :00 105:00:00 58 1.71 6 .6 0.27 5 0 .238 -0 .0 3 7 -2969.471 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 6 7 0 8 7 .6 6 4 1 1 8 .1 3 2 0 0 1 5 4 .7 9 618 3 7
11 /20 /94  16 :00 108:00:00 78 1.67 8 .9 0.175 0.171 -0 .0 0 4 -32 1 .6 8 7 6 0 .0 2 6 7 5 9 0 .332861 7 8 9 8 7 .5 8 7 8 6 6 5 .9 0 2 1 4 1 7 6 .0 4 75635
11 /2 0 /9 4  19:00 111:00:00 76 1.60 8 .9 0.744 0 .738 -0 .0 0 6 -482.471 0 .0 2 4 5 3 6 0.338481 7 4 3 1 1 .9 2 7 3 8 2 9 .4 5 2 2 8 7 4 3 .0 2 756 3 5
11 /20 /94  2 2 :0 0 114:00:00 80 1.55 8 .9 0.801 0.79 -0 .011 -88 4 .2 5 3 7 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 7 1 0 4 4 .6 7 70160.41 2 1 5 9 8 4 .8 0 756 3 5
11 /21 /94  1:00 117:00:00 102 1 .59 8 .2 0.249 0.262 0 .0 1 3 1 0 46 .596 0 .0 2 4 2 2 6 0.339311 6 9 6 7 0 .8 8 70 7 1 7 .4 8 2 1 1 3 1 6 .8 4 71574
11 /2 1 /9 4  4 :0 0 120:00:00 84 1.63 8.2 0,243 0.287 0 .0 4 4 3549.181 0 .0 2 5 4 7 7 0.336031 72 2 1 4 .2 1 7 5 7 6 3 .3 9 2 1 9 7 2 1 .3 0 71574











Nov 16-22,1994 W a v e s  a t  8m S u rg e W a v e  M o m en tum  Flux
D uration Dir HmO Tp P red ic te d A ctual S u rg e ST Ao A! Mf Ys Is S to rm  D efinition
(hr) N .. M  . (sec) (m) (m) (m) (n/m ) (n/m ) (n/m ) (n-hr/m ) (n/m )
11 /21 /94  10:00 126:00 :00 8 4 1 .68 8.2 1.053 1.009 -0 .044 -35 2 9 .7 1 5 0 .0 2 7 0 8 5 0 .3 3 2 0 8 5 7 5 4 4 6 .6 3 71916 .91 2 1 7 7 0 8 .2 9 7 1 5 7 4
1 1 /21 /94  13:00 129:00 :00 90 1.78 8 .9 0.427 0.323 -0 .104 -8 3 1 1 .5 8 9 0 .0 3 0 4 5 0 .324661 8 6 5 7 2 .4 7 782 6 0 .8 8 2 2 5 2 6 6 .7 0 7 5 6 3 5
11/21 /94  16:00 132:00 :00 84 1 .75 8.2 0.13 0.043 -0 .087 -6 9 6 0 .4 0 .0 2 9 4 2 0 .3 2 6 8 2 6 8 0 0 7 0 .9 4 731 1 0 .5 4 2 2 7 0 5 7 .1 4 7 1 5 7 4
1 1 /21 /94  19:00 135:00 :00 98 1.74 8 .9 0.602 0.515 -0 .087 -6 9 6 0 .4 0 .0 2 9 0 8 0 .3 2 7 5 5 9 83780 .91 76820 .51 2 2 4 8 9 6 .5 8 7 5 6 3 5
11/21 /94  2 2 :0 0 138:00 :00 86 1.45 8 .9 0.851 0.765 -0 .086 -68 8 0 .8 2 8 0 .0201 0 .3 5 1 7 6 3 6 4 6 9 2 .8 7 5 7 8 1 2 .0 4 2 0 1 9 4 8 .8 3 7 5 6 3 5
11 /22 /94  1:00 1 41 :00 :00 110 1.27 8.9 0.394 0.366 -0 .028 -22 4 8 .4 3 4 0 .0 1 5 3 6 7 0 .3 7 0 4 7 4 53881 .51 516 3 3 .0 7 7 5 6 3 5
11 /22 /94  4 :00 144:00 :00 110 1.25 8.9 0.181 0.259 0 .078 63 0 5 .0 6 4 0 .014881 0 .3 7 2 7 8 5 2 7 3 0 .2 3 5 9 0 3 5 .2 9 7 5 6 3 5
Items denoted in RED ink are taken from NOAA meter 8651370 located on FRF pier due to 8-meter tide gauge peinq inoperative at that time
ls=  2 7 6 0 5 0 4 2 .5
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J n /m )
Is
(n -h r/m )
S to rm  Definition 
(n/m)
1 2 /12 /94  19:00 0 :00 :00 56 1 .22 7 .6 -0 .1 3 4 -0 .0 5 0 0 .0 8 4 6 7 9 2 .6 0 3 0 .0 1 4 1 6 7 0 .3 7 6 3 3 8 4 5 3 0 4 .7 6 5 2 0 9 7 .3 6 680 0 3
1 2 /12 /94  2 2 :00 3 :00 :00 56 1 .27 7 .0 -0 .342 -0 .2 6 0 0.082 6 6 3 0 .0 5 0 .0 1 5 3 6 7 0 .3 7 0 4 7 4 4 5 0 9 8 .7 9 5 1 7 2 8 .8 4 643 3 8
12 /13 /94  1:00 6 :00 :00 56 1 .35 6 .2 0 .185 0 .260 0 .075 6 0 6 1 .4 3 0 .0 1 7 3 9 2 0 .3 6 1 7 3 4 5 1 0 4 .4 7 5 1 1 6 5 .9 0 592 8 7
12 /13 /94  4 :00 9 :00 :00 56 1 .48 6.2 0 .557 0 .710 0 .153 12 4 2 5 .3 2 0 .0 2 0 9 5 2 0 .3 4 8 9 5 7 517 2 7 .9 6 4 153 .21 1 7 2 9 7 8 .6 7 592 8 7
12 /13 /94  7 :00 12:00:00 56 1.51 5 .8 0 .162 0 .4 2 0 0.258 2 1 0 8 8 .6 9 0.021821 0 .3 4 6 2 3 50 9 0 4 .7 5 7 1 9 9 3 .4 5 2 0 4 2 2 0 .0 0 56682
1 2 /13 /94  10:00 15 :00 :00 62 1 .54 6 .6 -0 .2 8 7 9 -0 .08 0 .2 0 8 1 6941 .2 0 .0 2 2 7 0 8 0 .3 4 3 5 7 7 573 2 4 .3 5 7 4 2 6 5 .5 5 2 1 9 3 8 8 .5 0 6 18 3 7
1 2 /13 /94  13:00 18:00:00 62 1 .57 6.6 -0.031 0.11 0.141 1 1 442 .28 0 .0 2 3 6 1 3 0 .3 4 0 9 9 5 589 9 9 .8 7 0 4 4 2 .0 8 2 1 7 0 6 1 .4 5 618 3 7
1 2 /13 /94  16:00 21 :00 :00 56 1.64 6 .2 0 .3 3 5 0 .57 0 .235 19 1 8 1 .5 2 0 .0 2 5 7 9 4 0 .3 3 5 2 2 8 6 0 4 0 2 .7 6 7 9 5 8 4 .2 8 2 2 5 0 3 9 .5 4 59287
12 /1 3 /9 4  19:00 24 :00 :00 56 1.62 6 .2 0 .017 0 .33 0 .313 2 5 6 7 0 .9 0 .025161 0 .336841 5 9 2 8 7 .1 3 8 4 9 5 8 .0 3 2 4 6 8 1 3 .4 7 59287
1 2 /13 /94  22 :00 27 :00 :00 58 1 .73 6.6 -0 .37 -0 .0 9 0.280 2 2 9 1 7 .9 3 0 .0 2 8 7 4 2 0 .3 2 8 2 9 8 68 2 7 8 .9 6 9 1 1 9 6 .8 9 2 6 4 2 3 2 .3 7 618 3 7
12 /14 /94  1:00 30 :00 :00 66 1.82 6.6 0 .002 0.31 0.308 2 5 2 5 3 .0 8 0 .0 3 1 8 5 2 0 .3 2 1 8 5 2 7 3750 .5 9 9 0 0 3 .5 7 2 8 5 3 0 0 .6 9 618 3 7
12 /14 /94  4 :00 33 :00 :00 76 1 .85 8.9 0.561 0 .88 0.319 2 6 172 .61 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 91549.1 1 1 7 7 2 1 .7 2 3 2 5 0 8 7 .9 4 756 3 5
12 /14 /94  7 :00 36 :00 :00 68 2 .0 8 8.9 0 .34 0.71 0.370 3 0 4 5 1 .8 2 0 .0 4 1 7 4 5 0 .3 0 5 4 7 9 108711 .9 1 3 9 1 6 3 .6 8 3 8 5 3 2 8 .0 9 75635
12 /1 4 /9 4  10:00 39 :00 :00 58 2 .3 0 8.2 -0 .262 0.11 0 .372 3 0 6 2 0 .1 7 0 .0 5 1 1 7 4 0 .2 9 3 7 0 4 120343 .6 1 5 0 9 6 3 .7 9 4 3 5 1 9 1 .2 0 71574
1 2 /14 /94  13:00 4 2 :0 0 :0 0 58 2 .5 7 8.9 -0 .2 0 .19 0.390 3 2 1 3 7 .0 8 0 .0 6 4 0 7 6 0 .2 8 1 2 2 9 149339 .6 1 8 1 4 7 6 .7 0 4 9 8 6 6 0 .7 4 75635
1 2 /14 /94  16:00 4 5 :0 0 :0 0 60 3 .1 6 9.7 0 .303 0 .75 0.447 3 6 9 6 2 .1 4 0 .0 9 7 3 8 8 0 .2 5 9 3 9 8 214 7 7 7 2 5 1 7 3 9 .1 0 6 4 9 8 2 3 .7 0 80151
12 /1 4 /9 4  19:00 48 :0 0 :0 0 60 3.41 9.7 0 .162 0 .6 8 0.518 4 3 0 1 7 .9 9 0 .1 1 3 6 2 8 0 .2 5 1 7 9 24 1 7 0 1 .2 2 8 4 7 1 9 .1 6 8 0 4 6 8 7 .3 9 80151
1 2 /14 /94  22 :00 51 :00 :00 80 3 .3 4 10.7 -0 .36 0.1 0 .460 3 8 0 6 7 .1 7 0 .1 0 8 9 5 3 0 .2 5 3 8 4 24 5 9 7 6 .5 2 8 4 0 4 3 .6 4 8 5 3 1 4 4 .2 1 85628
12 /15 /94  1:00 54 :00 :00 78 3 .2 9 10.7 -0 .167 0 .32 0.487 4 0 3 6 7 .6 5 0 .1 0 5 6 7 4 0 .255341 24 0 3 5 2 .6 2 8 0 7 2 0 .2 8 8 4 7 1 4 5 .8 8 85628
12 /15 /94  4 :00 57 :00 :00 74 2 .9 4 10.7 0 .52 0 .88 0.360 2 9 6 1 0 .7 0 .0 8 4 1 4 4 0 .2 6 6 8 2 2 20 2 5 5 9 .8 2 3 2 1 7 0 .4 9 7 6 9 3 3 6 .1 6 85628
12 /15 /94  7 :00 60 :00 :00 66 3.01 10.7 0 .49 0.91 0.420 34672 .51 0 .088251 0 .2 6 4 3 7 8 20 9 8 9 6 .8 2 4 4 5 6 9 .3 5 7 1 5 1 0 9 .7 7 85628
1 2 /15 /94  10:00 63 :00 :00 76 3 .0 7 10.7 -0 .1 8 7 0 .3 0.487 4 0 3 6 7 .6 5 0.091851 0 .2 6 2 3 4 5 21 6 2 7 4 .2 2 5 6 6 4 1 .8 6 7 5 1 8 1 6 .8 2 856 2 8
1 2 /15 /94  13:00 66 :00 :00 84 2 .9 7 10.7 -0 .319 0 .14 0.459 37982 .1 0 .0 8 5 8 9 2 0 .2 6 5 7 6 4 20 5 6 9 0 .6 2 4 3 6 7 2 .7 1 7 5 0 4 7 1 .8 5 85628
1 2 /15 /94  16:00 69 :00 :00 72 2 .8 3 12.0 0 .235 0 .63 0.395 3 2 5 5 9 .0 3 0 .0 7 7 8 8 9 0 .2 7 0 8 3 20 3 5 1 0 .8 2 3 6 0 6 9 .8 6 7 1 9 6 1 3 .8 6 92504
1 2 /15 /94  19:00 72 :0 0 :0 0 72 2 .7 8 12.0 0 .278 0 .6 3 0.352 2 8 9 3 8 .5 3 0 .0 7 5 1 2 7 0 .2 7 2 7 2 4 1 98226 .8 2 2 7 1 6 5 .3 1 6 9 4 8 5 2 .7 6 92504
1 2 /15 /94  22:00 75 :0 0 :0 0 58 2 .6 7 12.0 -0 .296 0 .12 0.416 3 4 3 3 3 .9 3 0 .0 6 9 2 2 8 0 .2 7 7 0 6 3 186808 .4 2 2 1 1 4 2 .3 8 6 7 2 4 6 1 .5 3 92504
12 /16 /94  1:00 78 :00 :00 82 2 .8 6 12.0 -0 .296 0 .0 3 0.326 26758 .41 0 .079571 0 .2 6 9 7 1 5 2 0 6709 .3 2 3 3 4 6 7 .7 5 6 8 1 9 1 5 .1 9 92504
12 /16 /94  4 :00 8 1 :00:00 62 2 .7 2 12.0 0 .42 0.61 0.190 15 4 6 5 .4 8 0 .0 7 1 8 7 9 0 .275061 1 91963 .3 2 0 7 4 2 8 .7 9 6 6 1 3 4 4 .8 0 92504
12 /16 /94  7:00 84 :00 :00 72 2 .5 3 12.0 0 .595 0 .82 0.225 18 3 5 3 .9 7 0 .0 6 2 0 7 2 0 .2 8 2 9 6 172689 .3 1 9 1 0 4 3 .2 5 5 9 7 7 0 8 .0 6 92504
1 2 /16 /94  10:00 87 :0 0 :0 0 68 2 .4 2 12.0 -0.061 0 .2 0.261 2 1 3 3 7 .8 5 0 .0 5 6 7 2 8 0 .287921 161922 .8 1 8 3 2 6 0 .6 3 561 4 5 5 .8 1 92504
1 2 /16 /94  13:00 90 :00 :00 68 2 .4 3 12.0 -0 .386 -0 .1 5 0.236 19 2 6 4 .3 3 0 .0 5 7 2 0 3 0 .2 8 7 4 5 7 162889 .6 1 8 2 1 5 3 .9 2 5 4 8 1 2 1 .8 2 92504
1 2 /16 /94  16:00 93 :00 :00 82 2 .5 4 13.6 0 .118 0 .3 4 0 .222 18105.91 0 .0 6 2 5 7 0 .2 8 2 5 2 4 186410 .5 2 0 4 5 1 6 .4 0 5 8 0 0 0 5 .4 9 100643
1 2 /16 /94  19:00 96 :00 :00 80 2 .6 8 13.6 0 .3 5 5 0 .5 7 0 .215 17 5 2 7 .4 3 0 .0 6 9 7 5 4 0 .2 7 6 6 5 8 2 0 1304 .2 2 1 8 8 3 1 .6 4 6 3 5 0 2 2 .0 7 100643
1 2 /16 /94  22:00 99 :00 :00 78 2 .4 2 13.6 -0 .173 0 .0 6 0 .233 1 9 015 .93 0 .0 5 6 7 2 8 0 .287921 174024.1 193040 .01 6 1 7 8 0 7 .4 7 100643
12 /17 /94  1:00 102:00 :00 72 2 .4 4 13.6 -0 .386 -0.21 0 .176 1 4 313 .53 0.057681 0 .2 8 6 9 9 6 176064 1 9 0 3 7 7 .5 4 5 7 5 1 2 6 .3 3 100643
12 /17 /94  4 :00 105:00 :00 94 2.51 13.6 0 .2 6 3 0 .3 5 0 .087 7 0 3 6 .5 0 8 0 .0 6 1 0 8 2 0 .2 8 3 8 3 9 183280 .9 1 9 0 3 1 7 .4 3 5 7 1 0 4 2 .4 6 100643
12 /17 /94  7:00 108:00 :00 64 2 .3 5 13.6 0 .6 5 4 0 .7 6 0 .106 8 5 8 3 .3 4 2 0 .0 5 3 4 5 3 0 .2 9 1 2 4 4 166961 .7 1 7 5 5 4 5 .0 3 5 4 8 7 9 3 .6 9 100643
1 2 /17 /94  13:00 114:00 :00 68 2 .2 6 13.6 -0.411 -0 .32 0.091 7 3 6 1 .8 5 6 0 .0 4 9 3 8 8 0 .2 9 5 7 2 5 158059 .2 165421 .01 1 0 2 2 8 9 8 .1 2 100643
12/17 /94  16:00 117:00 :00 64 2 .2 3 13.6 -0 .032 0.11 0 .142 11524 .14 0 .0 4 8 0 6 9 0 .2 9 7 2 7 4 155136 .3 166660 .41 4 9 8 1 2 2 .1 3 100643
1 2 /17 /94  19:00 120:00 :00 80 2.21 13.6 0 .394 0 .4 7 0 .076 6 1 4 2 .6 3 2 0 .0 4 7 2 0 .2 9 8 3 2 3 153200.1 1 5 9 3 4 2 .7 5 4 8 9 0 0 4 .7 5 100643
1 2 /17 /94  22 :00 123:00 :00 78 2.31 15.6 -0 .014 0 .1 2 0 .134 10 8 6 9 .5 0 .0 5 1 6 2 6 0 .2 9 3 2 0 6 176635 1 8 7 5 0 4 .5 0 5 2 0 2 7 0 .8 8 110389




































S to rm  Definition 
(n/m )
12 /18 /94  4 :0 0 129:00 :00 86 2 .29 15.6 0 .0 8 6 0 .2 3 0 .1 4 4 11 6 8 7 .9 0 .0 5 0 7 2 5 0 .2 9 4 2 0 4 1 7 4541 .4 1 8 6229 .29 5 8 4 1 1 3 .1 4 110389
12 /18 /94  7 :00 132:00 :00 96 2 .3 8 15.6 0 .6 7 2 0 .88 0 .2 0 8 16949 .45 0 .0 5 4 8 4 4 0 .2 8 9 8 0 3 184042 .4 2 0 0 9 9 1 .8 5 580 8 3 1 .7 1 110 3 8 9
12/18 /94  10:00 135:00 :00 78 2 .1 5 15.6 0 .2 8 2 0.51 0 .2 2 8 18602 .13 0 .0 4 4 6 4 0 .301551 160171 .7 1 7 8773 .79 5 6 9 6 4 8 .4 6 110 3 8 9
12/18 /94  13 :00 138:00 :00 98 2.21 15.6 -0 .3 9 4 -0 .14 0 .2 5 4 20 7 5 6 .6 3 0 .0 4 7 2 0 .2 9 8 3 2 3 1 6 6268 .8 187025 .42 5 4 8698 .81 110389
12 /18 /94  16:00 141:00 :00 70 2 .2 2 15.6 -0 .1 7 2 0 .04 0 .2 1 2 17279 .67 0 .0 4 7 6 3 3 0 .2 9 7 7 9 7 167293 .9 1 8 4573 .60 5 5 7 3 9 8 .5 2 110 3 8 9
12/18 /94  19:00 144:00 :00 74 2 .03 15.6 0 .3 9 2 0.61 0 .2 1 8 17775 .29 0 .0 3 9 7 3 8 0 .3 0 8 4 148255 .4 1 6 6030 .67 5 2 5906 .41 110 3 8 9
12/18 /94  2 2 :0 0 147:00 :00 72 1.99 15.6 0.141 0 .2 5 0 .1 0 9 8827.911 0 .0 3 8 1 6 8 0 .3 1 0 8 0 9 144366 .2 153194 .09 4 7 8 8 3 7 .1 5 110 3 8 9
12 /19 /94  1:00 150:00 :00 74 1.91 15.6 -0.421 -0 .28 0.141 11442 .28 0 .0 3 5 1 2 4 0 .3 1 5 8 3 5 136713 1 4 8155 .29 4 5 2 0 2 4 .0 6 110 3 8 9
12/19 /94  4 :0 0 153:00 :00 70 1.83 15.6 -0 .0 7 0 .06 0 .1 3 0 10542 .43 0 .0 3 2 2 0 8 0 .3 2 1 1 6 4 129227 .9 139770 .32 4 3 1 8 8 8 .4 0 110389
12 /19 /94  7 :00 156:00 :00 82 1.75 15.6 0 .6 3 7 0 .76 0 .1 2 3 99 7 0 .4 2 9 0 .0 2 9 4 2 0 .3 2 6 8 2 6 121912 .2 1 3 1882 .60 4 0 7 4 7 9 .3 7 110 3 8 9
12 /19 /94  10 :00 159:00 :00 68 1.81 15.6 0 .4 2 9 0 .56 0.131 1 0 624 .18 0 .0 3 1 4 9 9 0 .3 2 2 5 4 7 127383 1 3 8007 .20 404 8 3 4 .7 1 1 1 0 3 8 9
12 /19 /94  16 :00 165:00 :00 64 1.49 13.6 -0 .2 7 9 -0 .16 0 .1 1 9 96 4 3 .7 9 4 0 .0 2 1 2 3 9 0 .3 4 8 0 4 9 0 2 7 7 .3 8 9 9921 .17 7 1 3 7 8 5 .1 2 100 6 4 3
12 /19 /94  19 :00 168:00 :00 78 1.40 13.6 0 .3 3 3 0 .43 0 .097 7 8 5 0 .1 7 9 0 .018721 0 .3 5 6 6 2 2 8 3 3 6 5 .7 3 91215.91 100643
12/19 /94  2 2 :0 0 171:00 :00 78 1.29 13.6 0 .2 6 5 0 .3 8 0 .1 1 5 9 3 1 7 .3 2 0 .0 1 5 8 6 2 0 .3 6 8 2 1 7 7 5 2 1 6 .7 5 845 3 4 .0 7 1 0 0 6 4 3
Is = 2 7 6 5 7 8 7 7 .4 6






































































12 /2 2 /9 4  1:00 0:00:00 82 1.17 5 .2 -0.041 -0 .0 2 0 0.021 1 6 9 1 .4 9 9 0 .0 1 3 0 1 5 0 .3 8 2 5 4 6 3 1 9 6 8 .5 3 3 6 6 0 .0 0 5 2 6 6 2
12 /2 2 /9 4  4 :00 3:00:00 82 1 .25 5 .8 -0 .3 3 4 -0 .2 9 0 0.044 3549 .181 0 .0 1 4 8 8 1 0 .3 7 2 7 8 3 8 3 1 8 .9 6 4 1 8 6 8 .1 4 5 6 6 8 2
12 /22 /94  7:00 6:00:00 70 1 .39 5 .2 0 .2 0 7 0.24 0 .033 2 6 6 0 .061 0 .0 1 8 4 5 1 0 .3 5 7 6 2 3 4 1 5 3 3 .4 8 4 4 1 9 3 .5 4 5 2 6 6 2
1 2 /22 /94  10:00 9:00:00 88 1 .66 7 .6 0 .631 0 .67 0 .0 3 9 3 1 4 4 .8 8 5 0 .0 2 6 4 3 6 0 .3 3 3 6 4 3 7 0 4 8 0 .7 4 7 3 6 2 5 .6 2 1 7 6 7 2 8 .7 5 6 8 0 0 3
1 2 /22 /94  13:00 12:00:00 86 1 .85 8 .2 0 .1 1 4 0 .19 0 .0 7 6 6 1 4 2 .6 3 2 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 8 6 8 7 5 .9 3 9 3 0 1 8 .5 6 2 4 9 9 6 6 .2 8 7 1 5 7 4
1 2 /22 /94  16:00 15:00:00 104 2 .2 9 8 .9 -0 .421 -0 .2 8 0.141 1 1 4 4 2 .2 8 0 .0 5 0 7 2 5 0 .2 9 4 2 0 4 1 2 5 4 5 3 .5 136895 .81 3 4 4 8 7 1 .5 6 7 5 6 3 5
1 2 /22 /94  19:00 18:00:00 84 2 .6 2 8 .9 -0 .0 7 7 0.1 0 .1 7 7 1 4 3 95 .74 0 .0 6 6 6 2 7 0 .2 7 9 1 1 9 1 5 3 7 9 0 .9 1 6 8 1 8 6 .6 6 4 5 7 6 2 3 .7 0 7 5 6 3 5
1 2 /22 /94  22 :0 0 21:00:00 82 3 .0 7 9 .7 0 .4 3 9 0 .65 0.211 17197.1 0 .0 9 1 8 5 1 0 .2 6 2 3 4 5 2 0 5 4 2 1 .8 2 2 2 6 1 8 .9 2 5 8 6 2 0 8 .3 6 80151
12 /23 /94  1:00 24:00:00 84 3 .50 12.0 0 .1 2 2 0.46 0 .338 2 7 7 6 3 .7 7 0 .1 1 9 7 8 5 0 .2 4 9 2 3 8 2 7 9 8 9 6 .7 3 0 7 6 6 0 .4 8 7 9 5 4 1 9 .1 0 9 2 5 0 4
12 /2 3 /9 4  4 :00 27:00:00 104 3 .67 12.0 -0 .3 2 9 0 .04 0 .3 6 9 3 0 3 6 7 .6 6 0 .1 3 1 8 6 4 0 .2 4 4 6 5 8 3 0 0 9 0 6 .4 3 3 1 2 7 4 .0 7 9 5 8 4 0 1 .8 2 9 2 5 0 4
12 /2 3 /9 4  7:00 30:00:00 106 3 .8 6 12.0 0 .0 3 2 0.34 0 .3 0 8 2 5 2 5 3 .0 8 0 .1 4 6 0 5 9 0 .2 3 9 8 7 7 32 5 156 .1 35 0 4 0 9 .2 1 1 0 2 2 5 2 4 .9 2 9 2 5 0 4
1 2 /23 /94  10:00 33:00:00 100 3 .8 0 12.0 0 .5 9 3 0 .89 0 .297 2 4 3 3 4 .7 6 0 .1 4 1 4 9 7 0 .241351 31 7 411 .1 3 4 1 7 4 5 .8 2 1 0 3 8 2 3 2 .5 5 9 2 5 0 4
1 2 /23 /94  13:00 36:00:00 82 4 .1 3 13.6 0 .2 4 8 0 .74 0 .492 4 0 7 9 4 .4 7 0 .1 6 7 4 9 7 0 .2 3 3 6 1 9 3 8 2 7 4 1 .2 4 2 3 5 3 5 .7 2 1 1 4 7 9 2 2 .3 0 10 0 6 4 3
12 /2 3 /9 4  16:00 39:00:00 80 4 .0 8 13.6 -0 .3 7 6 0 .14 0 .5 1 6 4 2 8 4 6 .7 1 0 .1 6 3 4 1 5 0 .2 3 4 7 3 4 3 7 5 6 7 9 .3 4 1 8 5 2 6 .0 1 1 2 6 3 0 9 2 .5 9 10 0 6 4 3
12 /2 3 /9 4  19:00 42:00:00 82 4 .1 5 13.6 -0 .2 1 8 0 .33 0 .5 4 8 4 5 5 9 2 .0 3 0 .1 6 9 1 4 4 0 .2 3 3 1 7 8 3 8 5 5 8 1 .8 4 3 1 1 7 3 .8 4 1 2 7 4 5 4 9 .7 8 10 0 6 4 3
12 /2 3 /9 4  22 :0 0 45:00:00 96 4.31 13.6 0 .3 9 6 0 .8 5 0 .4 5 4 3 7 5 5 6 .9 4 0 .1 8 2 6 1 4 0 .2 2 9 7 5 5 4 0 8 6 3 0 .3 4 4 6 1 8 7 .2 3 1 3 1 6 0 4 1 .6 1 1 0 0 6 4 3
12 /2 4 /9 4  1:00 48:00:00 96 3.81 13.6 0 .2 7 6 0.7 0 .424 3 5 0 1 1 .2 5 0 .1 4 2 2 5 2 0 .2 4 1 1 0 3 3 3 8 5 2 3 .4 3 7 3 5 3 4 .6 4 1 2 2 9 5 8 2 .7 9 10 0 6 4 3
1 2 /24 /94  4 :00 51:00:00 80 3 .40 13.6 -0 .2 4 5 0.21 0 .4 5 5 3 7 6 4 1 .9 5 0 .1 1 2 9 5 4 0 .2 5 2 0 7 9 2 8 5 2 8 9 .4 3 2 2931 .31 1 0 4 4 6 9 8 .9 2 10 0 6 4 3
12 /2 4 /9 4  7:00 54:00:00 62 3 .38 13.6 -0 .1 3 7 0 .2 8 0 .4 1 7 3 4 4 1 8 .5 6 0 .1 1 1 6 1 2 0 .252661 2 8 2 7 9 1 .9 3 1 7 2 1 0 .4 3 9 6 0 2 1 2 .6 2 10 0 6 4 3
12 /2 4 /9 4  10:00 57:00:00 84 2 .92 12.0 0 .4 6 6 0 .8 7 0 .4 0 4 3 3 3 1 9 .1 6 0 .0 8 2 9 8 8 0 .2 6 7 5 3 5 2 1 3 1 6 9 .3 2 4 6 4 8 8 .4 9 8 4 5 5 4 8 .3 9 9 2 5 0 4
12 /2 4 /9 4  13:00 60:00:00 72 2 .34 12.0 0 .3 5 9 0 .8 5 0.491 4 0 7 0 9 .0 9 0 .0 5 2 9 9 3 0 .2 9 1 7 3 15 4 2 7 4 .7 19 4983 .81 6 6 2 2 0 8 .4 5 9 2 5 0 4
12 /2 4 /9 4  16:00 63:00:00 90 1.94 1 2 .0 -0 .2 6 7 0.2 0 .467 3 8 6 6 2 .8 8 0 .0 3 6 2 5 0 .3 1 3 9 1 7 1 1 8 3 6 7 .9 1 5 7 0 3 0 .7 7 5 2 8 0 2 1 .8 6 9 2 5 0 4
12 /2 4 /9 4  19:00 66:00:00 72 1 .70 12.0 -0 .3 5 3 0 .0 9 0 .4 4 3 3 6 6 2 2 .4 7 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 9 8 7 2 7 .4 4 135349 .91 4 3 8 5 7 1 .0 2 9 2 5 0 4
1 2 /24 /94  22:00 69:00:00 66 1.69 12.0 0.271 0 .6 6 0.389 3 2 0 5 2 .7 2 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 9 7 9 4 0 .6 8 129993 .41 3 9 8 0 1 4 .9 7 9 2 5 0 4
1 2 /25 /94  1:00 72:00:00 86 1.67 12.0 0 .4 2 0 .8 7 0 .450 3 7 2 1 6 .9 9 0 .0 2 6 7 5 9 0 .3 3 2 8 6 1 9 6 3 7 4 .8 3 1 3 3 5 9 1 .8 3 3 9 5 3 7 7 .8 5 9 2 5 0 4
1 2 /25 /94  4 :0 0 75:00:00 52 1 .78 7 .6 -0 .0 8 4 0 .37 0 .454 37 5 5 6 .9 4 0 .0 3 0 4 5 0 .3 24661 7 8 1 3 6 .0 8 1 1 5 6 9 3 .0 2 3 7 3 9 2 7 .2 7 6 8 0 0 3
12 /2 5 /9 4  7 :00 78:00:00 58 1.72 8 .9 -0.281 0.1 0.381 3 1 3 7 8 .2 2 0 .0 2 8 4 0 7 0 .3 2 9 0 4 3 8 2 3 9 9 .4 3 1 1 3 7 7 7 .6 5 3 4 4 2 0 6 .0 0 7 5 6 3 5
1 2 /25 /94  10:00 81:00:00 82 1 .66 10.7 0 .2 5 9 0 .5 3 0.271 2 2 1 6 9 .0 2 0 .0 2 6 4 3 6 0 .3 3 3 6 4 3 8 8 5 5 4 .2 4 1 1 0 7 2 3 .2 5 3 3 6 7 5 1 .3 5 8 5 6 2 8
1 2 /25 /94  13:00 84:00:00 68 1 .67 10.7 0 .4 3 9 0.71 0.271 2 2 1 6 9 .0 2 0 .0 2 6 7 5 9 0 .3 32861 8 9 2 9 1 .9 7 1 1 1 4 6 0 .9 8 3 3 3 2 7 6 .3 6 8 5 6 2 8
1 2 /25 /94  16:00 87:00:00 68 1.61 10.7 -0 .111 0 .1 6 0.271 2 2 1 6 9 .0 2 0 .0 2 4 8 4 8 0 .3 3 7 6 5 7 8 4 9 0 3 .1 3 1 0 7 0 7 2 .1 5 3 2 7 7 9 9 .7 0 8 5 6 2 8
12/25 /94  19:00 90:00:00 66 1 .50 9 .7 -0 .4 6 -0 .2 0 .2 6 0 2 1 2 5 4 .7 9 0 .0 2 1 5 2 9 0 .3 47131 7 2 0 1 5 .6 7 9 3 2 7 0 .4 6 3 0 0 5 1 3 .9 1 80151
1 2 /25 /94  22 :0 0 93:00:00 84 1 .42 1 2 .0 0.081 0 .27 0 .1 8 9 1 5 3 8 3 .1 3 0 .0 1 9 2 6 7 0 .3 5 4 6 5 7 7 6 7 1 .8 5 9 3 0 5 4 .9 8 2 7 9 4 8 8 .1 6 9 2 5 0 4
12 /2 6 /9 4  1:00 96:00:00 84 1 .30 1 0 .7 0 .5 8 2 0.71 0 .1 2 8 1 0 3 7 8 .9 5 0 .0 1 6 1 1 2 0 .3 6 7 1 0 7 6 3 6 8 2 .5 6 7 4 0 6 1 .5 1 2 5 0 6 7 4 .7 3 8 5 6 2 8
12 /2 6 /9 4  4 :0 0 99:00:00 84 1.24 10.7 0 .1 3 2 0 .3 5 0 .2 1 8 1 7 7 7 5 .2 9 0 .0 1 4 6 4 1 0 .3 7 3 9 5 3 5 9 8 6 2 .0 9 7 7 6 3 7 .3 8 8 5 6 2 8
1 2 /26 /94  7 :00 102:00:00 84 1 .43 1 0 .7 -0 .351 -0 .12 0.231 1 8 8 5 0 .3 8 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 7 2 2 8 1 .8 9 1 1 3 2 .1 8 2 5 3 1 5 4 .3 3 8 5 6 2 8
12/26 /94  10:00 105:00:00 84 1.51 9 .7 0.01 0 .1 9 0 .180 1 4 6 4 2 .4 6 0 .0 2 1 8 2 1 0 .3 4 6 2 3 72680 .01 8 7 3 2 2 .4 6 2 6 7 6 8 1 .9 6 80151
12/26 /94  13:00 108:00:00 84 1 .45 1 0 .7 0 .4 5 2 0 .58 0 .128 1 0 3 7 8 .9 5 0 .0201 0 .3 5 1 7 6 3 7 3 6 4 3 .4 4 8 4 0 2 2 .3 9 2 5 7 0 1 7 .2 8 8 5 6 2 8
12/26 /94  16:00 111:00:00 84 1 .46 9 .7 0 .0 4 6 0 .29 0.244 1 9 9 2 7 .1 7 0 .0 2 0 3 8 2 0 .3 5 0 8 1 9 6 9 3 8 3 .2 8 8 9 3 1 0 .4 5 2 5 9 9 9 9 .2 6 8 0151
12/26 /94  19:00 114:00:00 84 1 .56 9 .7 -0 .4 9 -0.21 0 .2 8 0 2 2 9 1 7 .9 3 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 7 6 0 3 8 .9 5 9 8 9 5 6 .8 7 2 8 2 4 0 0 .9 9 80151
12/26 /94  22 :0 0 117:00:00 84 1 .53 9 .7 -0 .1 4 4 0 .03 0.174 1 4 1 4 9 .1 2 0 .0 2 2 4 1 0 .3 4 4 4 5 3 7 4 0 1 6 .1 4 8 8 1 6 5 .2 6 2 8 0 6 8 3 .2 1 80151
1 2 /27 /94  1:00 120:00:00 84 1.44 9 .7 0.541 0.71 0 .169 1 3 7 3 8 .2 9 0 .0 1 9 8 2 1 0 .3 5 2 7 1 6 6 8 0 8 2 .0 9 8 1 8 2 0 .3 9 2 5 4 9 7 8 .4 7 80151
1 2 /27 /94  4 :00 123:00:00 84 1 .37 1 0 .7 0 .3 6 8 0 .58 0 .212 1 7 2 7 9 .6 7 0 .0 1 7 9 1 8 0 .3 5 9 6 5 6 6 8 2 5 8 .5 7 8 5 5 3 8 .2 4 2 5 1 0 3 7 .9 4 8 5 6 2 8
1 2 /27 /94  7:00 126:00:00 84 1 .35 1 0 .7 -0 .2 9 7 -0.1 0 .197 1 6 0 4 2 .1 9 0 .0 1 7 3 9 2 0 .3 6 1 7 3 6 6 9 3 8 .1 5 8 2 9 8 0 .3 5 8 5 6 2 8
12/27 /94  10:00 129:00:00 84 1 .36 1 0 .7 -0 .2 3 5 -0 .0 9 0 .1 4 5 1 1 7 6 9 .8 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 6 7 5 9 7 .0 7 7 9 3 6 6 .8 6 8 5 6 2 8
21 7 8 7 4 1 1 .1 1
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S to rm  D efin ition
(n /m )
1 /1 4 /9 5 1 6 :0 0 0 :0 0 :0 0 78 1 .49 8 .2 0 .1 7 4 0 .0 7 0 -0 .1 0 4 -8 3 1 1 .5 8 9 0 .0 2 1 2 3 9 0 .3 4 8 0 4 6 3 4 7 9 .4 5 5167 .81 7 1 5 7 4
1 /1 4 /9 5 1 9 :0 0 3 :0 0 :0 0 108 1 .49 8 .9 0 .2 7 8 0 .2 -0 .0 7 8 -6 2 4 3 .8 8 8 0 .0 2 1 2 3 9 0 .3 4 8 0 4 6 7 2 0 4 .2 4 6 0 9 6 0 .3 5 7 5 6 3 5
1 /1 4 /9 5  2 2 :0 0 6 :0 0 :0 0 82 1 .60 8 .9 -0 .2 9 6 -0 .2 9 0 .0 0 6 4 8 2 .8 3 3 0 .0 2 4 5 3 6 0 .3 3 8 4 8 1 7 4 3 1 1 .9 2 7 4 7 9 4 .7 5 7 5 6 3 5
1 /1 5 /9 5  1 :00 9 :0 0 :0 0 88 1 .89 8 .9 -0 .3 7 8 -0 .4 3 -0 .0 5 2 -4 1 6 9 .3 8 9 0 .0 3 4 3 8 3 0 .3 1 7 1 3 8 9 4 4 4 4 .8 9 9 0 2 7 5 .5 0 2 4 7 6 0 5 .3 8 7 5 6 3 5
1 /1 5 /9 5  4 :0 0 1 2 :0 0 :0 0 82 2 .0 7 10 .7 0 .3 1 9 0 .2 3 -0 .0 8 9 -7 1 1 9 .5 1 4 0 .0 4 1 3 4 0 .3 0 6 0 5 6 1 2 0 8 2 2 .4 1 1 3 7 0 2 .8 9 3 0 5 9 6 7 .5 8 8 5 6 2 8
1 /1 5 /9 5  7 :00 1 5 :0 0 :0 0 110 2 .1 9 10 .7 0 .5 7 3 0 .5 3 -0 .0 4 3 -3 4 4 9 .7 1 0 .0 4 6 3 3 8 0 .2 9 9 3 8 6 1 3 1 0 3 8 .5 1 2 7 5 8 8 .8 2 3 6 1 9 3 7 .5 7 8 5 6 2 8
1 /1 5 /9 5  10 :00 1 8 :0 0 :0 0 9 0 2 .4 3 10 .7 -0 .0 4 9 -0 .0 5 -0 .001 -8 0 .4 3 6 9 7 0 .0 5 7 2 0 3 0 .2 8 7 4 5 7 1 5 2 4 9 8 1 5 2 4 1 7 .5 4 4 2 0 0 0 9 .5 5 8 5 6 2 8
1/1 5 /9 5  13 :00 2 1 :0 0 :0 0 8 4 2 .7 8 10 .7 -0 .4 3 6 -0 .4 8 -0 .0 4 4 -3 5 2 9 .7 1 5 0 .0 7 5 1 2 7 0 .2 7 2 7 2 4 1 8 6 2 0 8 .9 1 8 2 6 7 9 .1 8 5 0 2 6 4 5 .0 8 8 5 6 2 8
1/1 5 /9 5  16 :00 2 4 :0 0 :0 0 84 2 .8 6 12 .0 0 .0 4 7 -0 .1 5 -0 .1 9 7 -1 5 6 5 1 .9 6 0 .079571 0 .2 6 9 7 1 5 2 0 6 7 0 9 .3 1 9 1 0 5 7 .3 8 5 6 0 6 0 4 .8 4 9 2 5 0 4
1 /1 5 /9 5  19 :00 2 7 :0 0 :0 0 106 2 .8 7 12 .0 0 .3 6 4 0 .2 7 -0 .0 9 4 -7 5 1 7 .1 2 4 0 .0 8 0 1 3 5 0 .2 6 9 3 4 7 2 0 7 7 8 0 .2 2 0 0 2 6 3 .0 5 5 8 6 9 8 0 .6 5 9 2 5 0 4
1 /1 5 /9 5  2 2 :0 0 3 0 :0 0 :0 0 106 2 .3 4 12 .0 -0 .1 4 4 -0 .2 -0 .0 5 6 -4 4 8 8 .9 8 5 0 .0 5 2 9 9 3 0 .2 9 1 7 3 1 5 4 2 7 4 .7 1 4 9 7 8 5 .7 3 5 2 5 0 7 3 .1 8 9 2 5 0 4
1 /1 6 /9 5  1 :00 3 3 :0 0 :0 0 106 2 .1 8 12 .0 -0 .4 6 6 -0 .5 5 -0 .0 8 4 -6 7 2 1 .6 5 3 0 .045911 0 .2 9 9 9 2 2 1 3 9 4 4 2 .5 132720 .81 4 2 3 7 5 9 .8 2 9 2 5 0 4
1 /1 6 /9 5  4 :0 0 3 6 :0 0 :0 0 84 2 10 .7 0 .1 4 9 0 .0 9 -0 .0 5 9 -4 7 2 8 .5 7 7 0 .0 3 8 5 5 7 0 .3 1 0 2 1 1 5 0 2 2 .8 1 1 0 2 9 4 .2 7 3 6 4 5 2 2 .6 2 8 5 6 2 8
1 /1 6 /9 5  7 :00 3 9 :0 0 :0 0 106 1 .88 10 .7 0 .6 3 4 0 .5 8 -0 .0 5 4 -4 3 2 9 .2 0 7 0 .0 3 4 0 1 5 0 .3 1 7 7 9 6 105 3 5 7 .1 1 0 1 0 2 7 .8 7 3 1 6 9 8 3 .2 1 8 5 6 2 8
1/16 /95  10:00 4 2 :0 0 :0 0 84 1 .85 10 .7 0 .1 2 8 0.1 -0 .0 2 8 -2 2 4 8 .4 3 4 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 1 0 2 9 9 5 .5 1 0 0 7 4 7 .0 9 3 0 2 6 6 2 .4 5 8 5 6 2 8
1/1 6 /9 5  13 :00 4 5 :0 0 :0 0 84 1 .78 10 .7 -0 .4 7 -0 .4 9 -0 .0 2 0 -1 6 0 6 .8 2 9 0 .0 3 0 4 5 0 .3 2 4 6 6 1 9 7 5 7 1 .1 9 9 5 9 6 4 .3 6 2 9 5 0 6 7 .1 7 8 5 6 2 8
1/1 6 /9 5  16 :00 4 8 :0 0 :0 0 102 1 .65 10 .7 -0 .1 0 8 -0 .0 5 0 .0 5 8 4 6 8 2 .5 4 9 0 .0 2 6 1 1 4 0 .3 3 4 4 3 3 8 7 8 1 9 .0 1 9 2 5 0 1 .5 6 2 8 2 6 9 8 .8 7 8 5 6 2 8
1/1 6 /9 5  19 :00 5 1 :0 0 :0 0 112 1 .89 10 .7 0 .4 1 2 0 .4 5 0 .0 3 8 3 0 6 4 .0 5 6 0 .0 3 4 3 8 3 0 .3 1 7 1 3 8 1 0 6 1 4 9 .2 1 0 9 2 1 3 .2 2 3 0 2 5 7 2 .1 6 8 5 6 2 8
1/1 6 /9 5  2 2 :0 0 5 4 :0 0 :0 0 94 2 .0 8 10 .7 0 .0 3 7 0 .1 5 0 .1 1 3 9 1 5 4 .1 4 4 0 .0 4 1 7 4 5 0 .3 0 5 4 7 9 1 2 1 6 6 0 .6 1 3 0 8 1 4 .7 0 3 6 0 0 4 1 .8 8 8 5 6 2 8
1 /1 7 /9 5  1 :00 5 7 :0 0 :0 0 78 2 .1 5 10 .7 -0 .5 -0 .2 4 0 .2 6 0 2 1 2 5 4 .7 9 0 .0 4 4 6 4 0 .3 0 1 5 5 1 1 2 7 5 9 4 .8 1 4 8 8 4 9 .6 4 4 1 9 4 9 6 .5 1 8 5 6 2 8
1 /1 7 /9 5  4 :0 0 6 0 :0 0 :0 0 4 6 1 .99 6 .2 -0 .0 3 0 .2 5 0 .2 8 0 2 2 9 1 7 .9 3 0 .0 3 8 1 6 8 0 .3 1 0 8 0 9 81351 1 0 4 2 6 8 .9 3 3 7 9 6 7 7 .8 5 5 9 2 8 7
1 /1 7 /9 5  7 :00 6 3 :0 0 :0 0 76 1 .96 10 .7 0 .6 4 6 0 .8 6 0 .2 1 4 1 7 4 4 4 .8 3 0 .037011 0 .3 1 2 6 6 1 1 1 7 6 2 1 2 9 2 0 6 .8 5 3 5 0 2 1 3 .6 7 8 5 6 2 8
1 /1 7 /9 5  10 :00 6 6 :0 0 :0 0 82 1.81 10 .7 0 .3 0 3 0 .4 8 0 .1 7 7 1 4 3 9 5 .7 4 0 .0 3 1 4 9 9 0 .3 2 2 5 4 7 9 9 8 8 1 .1 4 1 1 4 2 7 6 .8 8 3 6 5 2 2 5 .6 0 8 5 6 2 8
1/1 7 /9 5  13:00 6 9 :0 0 :0 0 72 1.7 10 .7 -0 .4 5 2 -0 .3 4 0 .1 1 2 9 0 7 2 .5 7 1 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 9 1 5 2 0 .1 2 1 0 0 5 9 2 .6 9 3 2 2 3 0 4 .3 6 8 5 6 2 8
1/1 7 /9 5  16 :00 7 2 :0 0 :0 0 76 1.71 10 .7 -0 .2 5 3 -0.1 0 .1 5 3 1 2 4 2 5 .3 2 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 9 2 2 6 7 .8 2 1 0 4 6 9 3 .1 4 3 0 7 9 2 8 .7 5 8 5 6 2 8
1/1 7 /9 5  19 :00 7 5 :0 0 :0 0 106 1 .69 10 .7 0 .4 0 6 0.51 0 .1 0 4 8 4 2 0 .3 4 7 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 9 0 7 7 4 .9 1 9 9 1 9 5 .2 6 3 0 5 8 3 2 .6 0 8 5 6 2 8
1 /1 7 /9 5  2 2 :0 0 7 8 :0 0 :0 0 9 4 1.7 10 .7 0 .2 0 6 0 .3 6 0 .1 5 4 1 2 5 0 7 .3 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 9 1 5 2 0 .1 2 1 0 4 0 2 7 .4 3 3 0 4 8 3 4 .0 3 8 5 6 2 8
1/18 /95  1 :00 8 1 :0 0 :0 0 7 6 1 .55 9 .7 -0 .4 5 9 -0 .3 0 .1 5 9 1 2 9 1 7 .3 8 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 7 5 3 6 2 .2 8 8 2 7 9 .5 8 2 8 8 4 6 0 .5 1 8 0 1 5 1
1 /1 8 /9 5  4 :0 0 8 4 :0 0 :0 0 6 8 1 .63 10 .7 -0 .1 8 9 -0 .0 4 0 .1 4 9 1 2 0 9 7 .4 8 0 .0 2 5 4 7 7 0 .3 3 6 0 3 1 8 6 3 5 6 .0 6 9 8 4 5 3 .5 3 2 8 0 0 9 9 .6 7 8 5 6 2 8
1/18 /95  7 :00 8 7 :0 0 :0 0 8 6 1 .64 9 .7 0 .5 8 7 0 .7 4 0 .1 5 3 1 2 4 2 5 .3 2 0 .0 2 5 7 9 4 0 .3 3 5 2 2 8 8 1 5 4 1 .7 8 9 3 9 6 7 .1 0 2 8 8 6 3 0 .9 5 8 0 1 5 1
1 /1 8 /9 5  10:00 9 0 :0 0 :0 0 72 1 .63 10 .7 0 .4 4 4 0 .6 3 0 .1 8 6 1 5 1 3 6 .1 5 0 .0 2 5 4 7 7 0 .3 3 6 0 3 1 8 6 3 5 6 .0 6 1 0 1 4 9 2 .2 0 2 9 3 1 8 8 .9 6 8 5 6 2 8
1 /1 8 /9 5  13 :00 9 3 :0 0 :0 0 62 1 .63 9 .7 -0 .3 6 6 -0 .1 8 0 .1 8 6 1 5 1 3 6 .1 5 0 .0 2 5 4 7 7 0 .3 3 6 0 3 1 8 0 8 4 5 .3 2 9 5 9 8 1 .4 6 2 9 6 2 1 0 .5 0 8 0 1 5 1
1 /1 8 /9 5  16:00 9 6 :0 0 :0 0 6 6 1 .73 9 .7 -0 .3 7 3 -0 .1 2 0 .2 5 3 2 0 6 7 3 .6 4 0 .0 2 8 7 4 2 0 .3 2 8 2 9 8 8 7 9 2 0 .0 9 1 0 8 5 9 3 .7 3 3 0 6 8 6 2 .7 9 8 0 1 5 1
1 /1 8 /9 5  19 :00 9 9 :0 0 :0 0 9 0 1 .84 9 .7 0 .3 2 7 0 .6 0 .2 7 3 2 2 3 3 5 .3 7 0 .0 3 2 5 6 5 0 .3 2 0 4 8 9 5 9 8 3 .0 5 1 1 8 3 1 8 .4 2 3 4 0 3 6 8 .2 3 801 5 1
1 /1 8 /9 5  2 2 :0 0 1 0 2 :0 0 :0 0 62 1 .8 9 .7 0 .3 4 3 0 .6 4 0 .2 9 7 2 4 3 3 4 .7 6 0 .0 3 1 1 4 7 0 .3 2 3 2 4 6 9 3 0 1 7 .2 3 1 1 7 3 5 1 .9 8 3 5 3 5 0 5 .6 1 8 0 1 5 1
1/1 9 /9 5  1 :00 1 0 5 :0 0 :0 0 6 0 1 .75 9 .7 -0 .3 3 9 -0 .0 5 0 .2 8 9 2 3 6 6 7 .6 5 0 .0 2 9 4 2 0 .3 2 6 8 2 6 8 9 3 6 4 .2 9 1 1 3 0 3 1 .9 4 3 4 5 5 7 5 .8 9 8 0 1 5 1
1/1 9 /9 5  4 :0 0 1 0 8 :0 0 :0 0 7 6 1.71 9 .7 -0 .3 2 -0 .0 8 0 .2 4 0 1 9 5 9 5 .6 7 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 8 6 4 8 5 .6 1 1 0 6 0 8 1 .2 8 3 2 8 6 6 9 .8 4 801 5 1
1/1 9 /9 5  7 :00 1 1 1 :0 0 :0 0 78 1.8 9 .7 0 .4 4 6 0 .7 3 0 .2 8 4 2 3 2 5 1 .0 4 0 .0 3 1 1 4 7 0 .3 2 3 2 4 6 9 3 0 1 7 .2 3 1 1 6 2 6 8 .2 6 3 3 3 5 2 4 .3 1 8 0 1 5 1
1 /1 9 /9 5 1 0 :0 0 1 1 4 :0 0 :0 0 94 1.71 10 .7 0 .5 4 4 0 .9 0 .3 5 6 2 9 2 7 4 .5 3 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 9 2 2 6 7 .8 2 1 2 1 5 4 2 .3 6 3 5 6 7 1 5 .9 3 8 5 6 2 8
1 /1 9 /9 5  13 :00 1 1 7 :0 0 :0 0 82 1.58 9 .7 -0 .2 2 2 0 .1 3 0 .3 5 2 2 8 9 3 8 .5 3 0 .0 2 3 9 1 9 0 .3 4 0 1 4 9 7 7 3 9 9 .8 6 1 0 6 3 3 8 .3 9 3 4 1 8 2 1 .1 2 8 0 1 5 1
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(n -h r/m )
S to rm  D efinition 
(n /m )
1 /2 8 /9 5  13:00 0:0 0 :0 0 4 4 0 .2 9 13 .6 -0 .3 8 7 -0 .4 6 0 -0 .0 7 3 -5 8 4 5 .4 7 4 0 .0 0 0 7 7 2 0 .6 6 0 0 0 5 1 7 8 1 1 .0 2 1 1 9 6 5 .5 5 1 0 0 6 4 3
1 /2 8 /9 5  16 :00 3 :0 0 :0 0 4 4 0 .4 5 4 .2 0 .348 0 .4 3 0 0 .0 8 2 6 6 3 0 .0 5 0 .0 0 1 8 7 9 0 .5 5 5 8 2 6 6 6 7 6 .1 8 3 1 3 3 0 6 .2 3 4 5 6 0 5
1 /2 8 /9 5  19 :00 6:0 0 :0 0 4 6 0 .5 3 4 .8 0.212 0 .4 4 0 .2 2 8 1 8 6 0 2 .1 3 0 .0 0 2 6 1 7 0 .5 2 1 3 7 8 9 6 1 5 .1 3 8 2 8 2 1 7 .2 7 4 9 8 9 7
1 /2 8 /9 5  2 2 :0 0 9 :0 0 :0 0 4 8 1 .63 6.2 -0 .551 -0 .3 3 0.221 1 8 0 2 3 .2 4 0 .0 2 5 4 7 7 0 .3 3 6 0 3 1 5 9 8 4 3 .8 3 7 7 8 6 7 .0 7 1 5 9126 .51 5 9 2 8 7
1 /2 9 /9 5  1 :00 12:0 0 :0 0 5 2 2.22 7.0 -0 .4 2 9 -0 .1 8 0 .2 4 9 2 0 3 4 1 .7 8 0 .0 4 7 6 3 3 0 .2 9 7 7 9 7 1 0 3 8 0 0 124 1 4 1 .8 1 3 0 3 0 1 3 .3 2 6 4 3 3 8
1/2 9 /9 5  4 :0 0 1 5 :0 0 :0 0 5 4 2 .0 8 7.0 0.541 0 .7 7 0 .2 2 9 1 8 6 8 4 .8 7 0 .0 4 1 7 4 5 0 .3 0 5 4 7 9 9 3 8 7 6 .9 1 1 1 2 5 6 1 .7 9 3 5 5 0 5 5 .3 9 6 4 3 3 8
1 /2 9 /9 5  7 :00 1 8 :0 0 :0 0 52 1 .83 7.0 0 .617 0 .9 7 0 .3 5 3 290 2 2 .5 1 0 .0 3 2 2 0 8 0 .3 2 1 1 6 4 7 7 2 3 4 .1 4 1 0 6 2 5 6 .6 5 3 2 8 2 2 7 .6 6 6 4 3 3 8
1 /2 9 /9 5  10 :00 21:0 0 :0 0 5 6 1 .56 7 .0 -0 .3 0 5 -0 .0 3 0 .2 7 5 2 2 5 0 1 .7 6 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 6 0 8 3 7 .9 2 8 3 3 3 9 .6 9 2 8 4 3 9 4 .5 1 6 4 3 3 8
1 /2 9 /9 5  13 :00 2 4 :0 0 :0 0 5 8 1 .55 6.6 -0 .581 -0 .3 8 0.201 1 6 3 7 1 .9 6 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 5 7 8 8 0 .5 6 7 4 2 5 2 .5 3 2 3 6 3 8 8 .3 2 6 1 8 3 7
1 /2 9 /9 5  16 :00 2 7 :0 0 :0 0 5 2 1 .69 7.0 0.201 0.41 0 .2 0 9 1 7 0 3 1 .9 9 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 6 8 5 2 5 .5 6 8 5 5 5 7 .5 5 2 3 9 7 1 5 .1 2 6 4 3 3 8
1 /2 9 /9 5  19 :00 3 0 :0 0 :0 0 5 4 1 .63 7 .0 0 .4 1 5 0 .7 2 0 .3 0 5 2 5 0 0 2 .5 0 .0 2 5 4 7 7 0 .3 3 6 0 3 1 6 4 9 2 9 .3 9 8 9 9 3 1 .9 0 2 6 3 2 3 4 .1 8 6 4 3 3 8
1 /2 9 /9 5  2 2 :0 0 3 3 :0 0 :0 0 5 0 1 .49 6.6 -0 .3 4 7 -0 .0 2 0 .3 2 7 2 6 8 4 2 .1 3 0 .0 2 1 2 3 9 0 .3 4 8 0 4 5 4 5 7 7 .4 8 81 4 1 9 .6 1 2 5 7 0 2 7 .2 6 6 1 8 3 7
1 /3 0 /9 5  1 :00 3 6 :0 0 :0 0 6 2 1 .44 7 .0 -0 .6 2 5 -0 .3 6 0 .2 6 5 2 1 6 7 0 .1 9 0 .019821 0 .3 5 2 7 1 6 5 4 0 8 6 .8 6 7 5 7 5 7 .0 6 2 3 5 7 6 5 .0 0 6 4 3 3 8
1 /3 0 /9 5  4 :0 0 3 9 :0 0 :0 0 6 0 1 .56 7 .0 0 .28 0 .5 0.220 1 7 9 4 0 .5 8 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 6 0 8 3 7 .9 2 7 8 7 7 8 .5 0 2 3 1 8 0 3 .3 3 6 4 3 3 8
1/30 /95  7 :00 4 2 :0 0 :0 0 5 8 1 .62 7 .0 0 .7 5 4 1 .08 0 .3 2 6 2 6 7 5 8 .4 1 0 .025161 0 .3 3 6 8 4 1 6 4 3 3 8 .0 2 9 1 0 9 6 .4 3 2 5 4 8 1 2 .3 9 6 4 3 3 8
1 /3 0 /9 5  10 :00 4 5 :0 0 :0 0 6 2 1 .5 7 7 .6 -0 .03 0 .3 5 0 .3 8 0 3 1 2 9 3 .9 5 0 .0 2 3 6 1 3 0 .3 4 0 9 9 5 6 4 9 5 8 .4 8 9 6 2 5 2 .4 3 2 8 1 0 2 3 .2 9 6 8 0 0 3
1 /3 0 /9 5  13 :00 4 8 :0 0 :0 0 6 2 1.51 7 .6 -0 .6 6 8 -0 .3 4 0 .3 2 8 2 6 9 2 5 .8 7 0 .021821 0 .3 4 6 2 3 6 1 3 8 2 .3 8 8 3 0 8 .1 7 2 7 6 8 4 0 .9 0 6 8 0 0 3
1 /3 0 /9 5  16 :00 5 1 :0 0 :0 0 6 4 1.51 8.2 -0 .0 4 2 0.22 0 .2 6 2 2 1 4 2 0 .9 2 0 .021821 0 .3 4 6 2 3 6 4 6 9 8 .5 5 8 6 1 1 9 .4 7 2 6 1 6 4 1 .4 6 7 1 5 7 4
1 /3 0 /9 5  19 :00 5 4 :0 0 :0 0 6 4 1 .79 8.2 0 .5 2 4 0 .9 2 0 .3 9 6 3 2 6 4 3 .4 4 0 .0 3 0 7 9 8 0 .3 2 3 9 5 1 8 2 7 6 4 .9 6 115 4 0 8 .4 1 3 0 2 2 9 1 .8 1 7 1 5 7 4
1 /3 0 /9 5  2 2 :0 0 5 7 :0 0 :0 0 6 4 1 .87 8.2 -0 .0 5 9 0 .4 0 .4 5 9 379 8 2 .1 0 .0 3 3 6 5 0 .3 1 8 4 6 8 8 2 6 4 .8 4 1 2 6 2 4 6 .9 5 3 6 2 4 8 3 .0 3 7 1 5 7 4
1 /3 1 /9 5  1 :00 6 0 :0 0 :0 0 64 1 .76 8.2 -0 .6 8 7 -0.31 0 .3 7 7 3 1 0 4 1 .2 1 0 .0 2 9 7 6 1 0 .3 2 6 0 9 9 8 0 7 4 0 .9 4 1 1 1 7 8 2 .1 5 3 5 7 0 4 3 .6 4 7 1 5 7 4
1 /3 1 /9 5  4 :0 0 6 3 :0 0 :0 0 6 4 1 .59 8 .9 -0 .0 4 2 0 .1 3 0 .1 7 2 1 3 9 8 4 .7 6 0 .0 2 4 2 2 6 0 .3 3 9 3 1 1 7 3 6 5 3 .6 2 8 7 6 3 8 .3 8 2 9 9 1 3 0 .7 9 7 5 6 3 5
1 /3 1 /9 5  7 :0 0 66:0 0 :0 0 64 1 .38 8 .9 0 .7 6 5 0 .9 8 0 .2 1 5 1 7 5 2 7 .4 3 0 .0 1 8 1 8 3 0 .3 5 8 6 3 4 6 0 3 9 2 .7 8 7 7 9 2 0 .2 1 2 4 8 3 3 7 .8 9 7 5 6 3 5
1 /3 1 /9 5  1 0 :00 6 9 :0 0 :0 0 64 1 .36 10 .7 0 .2 5 9 0 .4 8 0.221 1 8 0 2 3 .2 4 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 6 7 5 9 7 .0 7 8 5 6 2 0 .3 0 2 4 5 3 1 0 .7 7 8 5 6 2 8
1 /3 1 /9 5  1 3 :00 7 2 :0 0 :0 0 64 1 .32 10 .7 -0 .6 3 6 -0 .4 7 0 .1 6 6 13 4 9 1 .9 1 0 .0 1 6 6 1 8 0 .3 6 4 9 2 2 6 4 9 7 6 .9 9 7 8 4 6 8 .9 0 8 5 6 2 8
1 /3 1 /9 5  1 6 :00 7 5 :0 0 :0 0 64 1 .08 10 .7 -0 .2 9 7 -0.21 0 .0 8 7 7 0 3 6 .5 0 8 0 .0 1 1 0 6 7 0 .3 9 4 7 0 8 5 0 1 4 0 .5 1 5 7 1 7 7 .0 2 8 5 6 2 8
Is = 5 7 8 2 6 6 6 .5 7
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S to rm  Definition 
(n/m )
8 /1 3 /9 5  16:00 0 :00 :00 90 0 .9 5 13.6 -0 .426 -0.271 0 .155 1 2 5 8 9 .3 0 .008535 0 .4 1 5 0 0 6 52167 .51 64756 .81 100643
8 /1 3 /9 5  19:00 3 :00 :00 90 0 .9 8 13.6 0 .3 5 7 0.451 0 .094 7 6 0 5 .9 7 2 0 .00909 0 .4 0 9 9 9 2 5 4 0 6 7 .7 6 6 1 6 7 3 .7 3 100643
8 /1 3 /9 5  22 :00 6 :00 :00 90 1.39 15.6 0 .6 9 5 0 .770 0 .0 7 5 6 0 6 1 .4 3 0 .018451 0 .3 5 7 6 2 3 9 1 1 2 9 .2 5 9 7 1 9 0 .6 8 110389
8 /1 4 /9 5  1:00 9 :00 :00 90 1.50 15.6 -0 .0 6 8 0.121 0 .189 15 3 8 3 .1 3 0 .021529 0.347131 100159 1 1 5 5 4 2 .1 0 3 1 9 0 9 9 .1 8 110389
8 /14 /95  4 :00 12:00 :00 90 1.55 15.6 -0 .493 -0 .362 0.131 10 6 2 4 .1 8 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 1 04373 .8 1 1 4 9 9 7 .9 5 3 4 5 8 1 0 .0 8 110389
8 /14 /95  7 :00 15 :00 :00 90 1.46 13.6 0 .2 0 2 0 .278 0 .076 6 1 4 2 .6 3 2 0 .020382 0 .3 5 0 8 1 9 8 7 9 4 9 .2 6 9 4 0 9 1 .8 9 3 1 3 6 3 4 .7 6 100643
8 /1 4 /9 5  10:00 18 :00 :00 90 1 .50 13.6 0 .7 1 7 0 .838 0.121 9 8 07 .091 0 .021529 0.347131 9 1 0 5 8 .7 8 1 0 0 8 6 5 .8 7 2 9 2 4 3 6 .6 4 100643
8 /1 4 /9 5  13:00 21 :0 0 :0 0 90 1.54 15.6 0 .1 4 0 0 .339 0 .199 16 2 0 7 .0 6 0 .0 2 2 7 0 8 0 .3 4 3 5 7 7 1 03525 .3 1 1 9 7 3 2 .3 9 3 3 0 8 9 7 .3 9 110389
8 /1 4 /9 5  16:00 24 :0 0 :0 0 90 1 .49 15.6 -0 .406 -0 .2 5 9 0 .147 1 1 9 3 3 .6 2 0 .0 2 1 2 3 9 0 .3 4 8 0 4 9 9 3 2 4 .2 5 1 1 1 2 5 7 .8 7 3 4 6 4 8 5 .3 9 110389
8 /1 4 /9 5  19:00 27 :0 0 :0 0 90 1 .60 15.6 0 .0 7 5 0 .164 0 .089 7 1 9 9 .1 6 2 0 .0 2 4 5 3 6 0 .338481 108 6 5 6 .9 1 1 5 8 5 6 .0 7 340 6 7 0 .9 1 110389
8 /1 4 /9 5  2 2 :0 0 30 :00 :00 90 1 .56 13.6 0.641 0 .818 0 .1 7 7 143 9 5 .7 4 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 9 5 8 0 3 .2 5 1 1 0 1 9 8 .9 9 3 3 9 0 8 2 .5 9 100643
8 /1 5 /9 5  1:00 33 :00 :00 90 1 .36 13.6 0 .1 5 6 0 .3 3 9 0 .183 1 4 8 8 9 .2 6 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 8 0 3 6 4 .2 2 9 5 2 5 3 .4 8 3 0 8 1 7 8 .7 0 100643
8 /1 5 /9 5  4 :00 36 :00 :00 88 1.41 13.6 -0 .4 4 5 -0.291 0 .154 1 2 5 0 7 .3 0 .0 1 8 9 9 3 0 .355631 8 4 1 2 2 .8 9 9 6 6 3 0 .2 0 100643
8 /1 5 /9 5  7 :00 39 :00 :00 94 1 .50 15.6 -0 .0 2 8 0 .138 0.166 13491 .91 0 .0 2 1 5 2 9 0 .347131 1001 5 9 1 1 3 6 5 0 .8 9 3 1 5 4 2 1 .6 3 110389
8 /1 5 /9 5  10:00 42 :0 0 :0 0 94 1 .64 15.6 0 .5 3 8 0 .6 7 6 0 .138 11 1 9 6 .7 4 0 .0 2 5 7 9 4 0 .3 3 5 2 2 8 112 1 3 2 .3 1 2 3 3 2 9 .0 8 3 5 5 4 6 9 .9 5 110389
8 /1 5 /9 5  13:00 45 :0 0 :0 0 92 1 .78 15.6 0 .3 7 3 0 .66 0 .287 2 3 5 0 0 .9 7 0 .03045 0.324661 124 6 3 5 .6 1 4 8 1 3 6 .6 0 4 0 7 1 9 8 .5 2 110389
8 /1 5 /9 5  16:00 48 :0 0 :0 0 92 1 .96 13.6 -0 .2 9 -0 .032 0 .258 2 1 0 8 8 .6 9 0.037011 0 .3 1 2 6 6 129 8 4 4 .8 1 5 0 9 3 3 .4 9 4 4 8 6 0 5 .1 4 100643
8 /1 5 /9 5  19:00 51 :00 :00 90 2 .2 2 13.6 -0 .132 0.201 0 .333 2 7 3 4 4 .6 9 0 .0 4 7 6 3 3 0 .2 9 7 7 9 7 1541 6 7 1 8 1 5 1 1 .6 5 4 9 8 6 6 7 .7 1 100643
8 /1 5 /9 5  22 :00 54 :0 0 :0 0 90 3 .0 8 15.6 0 .5 1 8 0 .8 5 6 0 .338 2 7 7 6 3 .7 7 0 .0 9 2 4 5 8 0 .2 6 2 0 1 2 2 6 4 8 2 1 .9 2 9 2 5 8 5 .6 5 7 1 1 1 4 5 .9 5 110389
8 /1 6 /9 5  1:00 57 :00 :00 92 3 .9 5 15.6 0 .3 0 8 0 .7 7 7 0 .469 3 8 8 3 3 .1 8 0 .15304 0 .2 3 7 7 2 5 3 8 1 6 8 6 .4 4 2 0 5 1 9 .5 8 1 0 6 9 6 5 7 .8 5 110389
8 /1 6 /9 5  4 :00 60 :00 :00 92 3.71 15.6 -0 .3 2 8 0 .0 6 8 0 .396 3 2 6 4 3 .4 4 0.134791 0 .2 4 3 6 2 4 347665 .1 3 8 0 3 0 8 .5 6 1 2 0 1242 .21 110389
8 /1 6 /9 5  7 :00 63 :0 0 :0 0 96 3 .7 2 13.6 -0 .184 0 .2 6 7 0.451 3 7 3 0 1 .9 7 0 .1 3 5 5 2 8 0 .2 4 3 3 6 7 3 2 6 5 0 6 .9 3 6 3 8 0 8 .9 2 1 1 16176 .21 100643
8 /1 6 /9 5  10:00 66 :0 0 :0 0 92 4 .0 0 13.6 0 .5 5 1.004 0.454 3 7 5 5 6 .9 4 0 .1 5 6 9 8 9 0 .2 3 6 5 5 9 3 6 4 4 9 7 .7 4 0 2 0 5 4 .6 5 1 1 4 8 7 9 5 .3 5 100643
8 /1 6 /9 5  13:00 69 :0 0 :0 0 92 3 .9 9 13.6 0 .515 1.055 0 .540 4 4 9 0 4 .7 4 0 .1 5 6 1 9 5 0.236791 3 6 3 1 1 0 .2 4 0 8 0 1 4 .9 3 1 2 1 5 1 0 4 .3 8 100643
8 /1 6 /9 5  16:00 72 :00 :00 84 3 .6 8 13.6 -0 .112 0 .4 8 3 0.595 4 9 6 4 2 .8 9 0 .1 3 2 5 9 3 0 .2 4 4 3 9 8 3 2 1 2 2 5 .8 3 7 0 8 6 8 .7 2 1 1 6 8 3 2 5 .4 8 100643
8 /1 6 /9 5  19:00 75 :00 :00 82 3 .8 4 13.6 -0 .2 2 7 0 .3 6 8 0.595 4 9 6 4 2 .8 9 0 .14453 0 .2 4 0 3 6 5 3 4 2 5 7 0 3 9 2 2 1 2 .8 7 1 1 4 4 6 2 2 .3 9 100643
8 /1 6 /9 5  22 :00 78 :00 :00 86 3 .7 0 13.6 0 .337 0 .8 2 7 0 .490 40 6 2 3 .7 1 0 .1 3 4 0 5 6 0 .243881 3 2 3 8 6 1 .8 3 6 4 4 8 5 .5 2 1 1 3 5 0 4 7 .5 8 100643
8 /1 7 /9 5  1:00 81 :0 0 :0 0 86 3 .4 3 12.0 0 .373 0 .8 9 3 0.520 43 1 8 9 .3 1 0 .1 1 4 9 8 2 0 .2 5 1 2 1 5 2 7 1 4 3 5 .5 3 1 4 6 2 4 .7 9 1 0 1 8 6 6 5 .4 6 92504
8 /1 7 /9 5  4 :00 84 :0 0 :0 0 82 3 .0 2 12.0 -0 .1 6 9 0 .3 7 2 0.541 44 9 9 0 .6 1 0 .0 8 8 8 4 6 0 .2 6 4 0 3 5 2 2 4 1 2 2 2 6 9 112 .61 8 7 5 6 0 6 .1 0 92504
8 /1 7 /9 5  7 :00 87 :0 0 :0 0 68 2 .7 2 10.7 -0 .258 0.231 0 .489 4 0 5 3 8 .3 5 0 .0 7 1 8 7 9 0 .275061 180228 .6 2 2 0 7 6 6 .9 0 7 3 4 8 1 9 .2 7 856 2 8
8 /1 7 /9 5  10:00 90 :0 0 :0 0 62 2 .6 4 10.7 0 .364 0 .7 4 7 0.383 3 1 5 4 6 .7 8 0 .067661 0 .2 7 8 2 9 1 7 2383 .8 2 0 3 9 3 0 .6 0 6 3 7 0 4 6 .2 6 8 56 2 8
8 /1 7 /9 5  13:00 93 :0 0 :0 0 64 2 .4 9 9 .7 0 .568 0 .9 9 4 0 .426 3 5 1 8 0 .6 9 0 .060101 0 .2 8 4 7 2 8 1 49484 .7 1 8 4 6 6 5 .3 9 5 8 2 8 9 3 .9 9 80151
8 /17 /95  16:00 96 :0 0 :0 0 68 2 .1 9 10.7 0 .09 0 .5 1 8 0 .428 3 5 3 5 0 .1 6 0 .0 4 6 3 3 8 0 .2 9 9 3 8 6 1 3 1038 .5 1 6 6 3 8 8 .6 9 526 5 8 1 .1 1 856 2 8
8 /1 7 /9 5  19:00 99 :00 :00 66 2 .1 3 10 .7 -0 .234 0 .2 1 9 0.453 3 7 4 7 1 .9 4 0 .0 4 3 8 0 3 0 .3 0 2 6 5 5 1 2 5887 .4 1 6 3 3 5 9 .2 9 4 9 4 6 2 1 .9 7 856 2 8
8/1 7 /9 5  22 :00 102:00 :00 66 2 .1 9 10.7 0 .136 0.51 0.374 3 0 7 8 8 .5 5 0 .0 4 6 3 3 8 0 .2 9 9 3 8 6 131038 .5 1 6 1 8 2 7 .0 8 4 8 7 7 7 9 .5 6 856 2 8
8 /1 8 /9 5  1:00 105:00 :00 68 2.1 10.7 0 .373 0 .7 4 6 0 .373 3 0 7 0 4 .3 5 0 .042562 0 .3 0 4 3 3 9 123344.1 1 5 4 0 4 8 .4 3 4 7 3 8 1 3 .2 7 856 2 8
8 /1 8 /9 5  4 :00 108:00 :00 66 1 .93 10 .7 -0.001 0 .3 4 3 0 .344 2 8 2 6 7 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 1 0 9341 .9 1 3 7 6 0 8 .8 9 4 3 7 4 8 5 .9 8 856 2 8
8 /1 8 /9 5  7 :00 1 11 :00 :00 56 1 .87 10 .7 -0 .275 0 .0 5 3 0 .328 2 6 9 2 5 .8 7 0 .03365 0 .3 1 8 4 6 1 0 4567 .4 131 4 9 3 .3 2 4 0 3 6 5 3 .3 1 856 2 8
8/18 /95  10:00 114:00 :00 70 1 .93 12.0 0 .16 0 .4 5 9 0 .2 9 9 2 4 5 0 1 .6 3 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 1 1 7520 .7 142 0 2 2 .3 2 4 1 0 2 7 3 .4 5 925 0 4
8/18 /95  13:00 1 17 :00 :00 66 1 .93 10 .7 0 .558 0 .8 9 9 0.341 2 8 0 1 5 .3 4 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 1 0 9341 .9 137 3 5 7 .2 3 4 1 9 0 6 9 .3 3 856 2 8
8/18 /95  16:00 1 20 :00 :00 70 2 .0 5 12 .0 0 .2 7 6 0.631 0 .355 2 9 1 9 0 .5 2 0 .0 4 0 5 3 5 0 .3 0 7 2 2 1 2 7850 .9 1 5 7 0 4 1 .3 9 4 4 1 5 9 7 .9 3 925 0 4


































Storm  Definition 
(n/m)
8 /1 8 /9 5  22 :00 126:00:00 62 2 .0 6 12.0 -0 .033 0 .3 2 8 0.361 296 9 4 .7 7 0 .0 4 0 9 3 6 0 .3 0 6 6 3 6 1 2 8727 .8 1 5 8 4 2 2 .5 6 4 9 1 0 2 3 .0 7 925 0 4
8 /1 9 /9 5  1 :00 129:00:00 6 8 2 .3 12.0 0 .334 0 .7 2 4 0 .3 9 0 3 2137 .08 0 .0 5 1 1 7 4 0 .2 9 3 7 0 4 1 5 0508 .5 1 8 2 6 4 5 .5 9 5 1 1 6 0 2 .2 3 925 0 4
8 /1 9 /9 5  4 :00 132:00:00 74 2 .6 6 13.6 0 .146 0 .6 0 7 0.461 381 5 2 .2 4 0 .0 6 8 7 0 3 0 .2 7 7 4 7 19 9 1 4 7 .5 2 3 7 2 9 9 .7 2 6 2 9 9 1 7 .9 7 100643
8 /1 9 /9 5  7 :00 135:00:00 74 3.21 13.6 -0 .249 0 .1 5 4 0 .4 0 3 33234 .66 0 .1 0 0 5 3 4 0.257811 2 6 1 9 3 9 .6 2 9 5 1 7 4 .2 2 7 9 8 7 1 0 .9 2 100643
8/1 9 /9 5  10:00 138:00:00 8 0 3.3 13.6 -0 .014 0.441 0 .4 5 5 37641 .95 0 .1 0 6 3 2 6 0 .2 5 5 0 3 9 2 7 2 8 9 5 3 1 0 5 3 6 .9 6 9 0 8 5 6 6 .7 8 100643
8/1 9 /9 5  13:00 141:00:00 78 3 .4 9 13.6 0.5 0 .9 4 0 .4 4 0 36367 .83 0 .1 1 9 0 9 3 0 .2 4 9 5 1 7 2 9 6 6 4 2 .9 333 0 1 0 .7 1 9 6 5 3 2 1 .5 0 100643
8/1 9 /9 5  16:00 144:00:00 76 3 .2 9 13.6 0 .419 0 .8 5 6 0 .437 3 6113 .27 0 .1 0 5 6 7 4 0 .255341 2 7 1 6 6 8 .4 3 0 7 7 8 1 .6 6 9 6 1 1 8 8 .5 5 100643
8 /1 9 /9 5  19:00 147:00:00 74 3.1 13.6 -0.091 0 .4 2 6 0 .5 1 7 429 3 2 .3 4 0 .0 9 3 6 7 9 0 .2 6 1 3 5 2 4 8 8 0 7 .5 2 9 1 7 3 9 .8 0 8 9 9 2 8 2 .2 0 100643
8/1 9 /9 5  2 2 :00 150:00:00 78 2 .9 13.6 -0.141 0 .3 3 9 0 .4 8 0 39770 .52 0.081841 0 .2 6 8 2 5 5 2 2 5 6 6 2 .6 2 6 5 4 3 3 .1 3 8 3 5 7 5 9 .4 0 100643
8 /2 0 /9 5  1:00 153:00:00 72 2 .4 3 13.6 0 .26 0 .6 8 6 0 .4 2 6 3 5180 .69 0 .0 5 7 2 0 3 0 .2 8 7 4 5 7 1 7 5042 .8 2 1 0 2 2 3 .5 1 7 1 3 4 8 4 .9 5 100643
8 /2 0 /9 5  4 :00 156:00:00 6 2 2 .4 2 13.6 0 .254 0 .7 3 0 .4 7 6 3 9429 .53 0 .0 5 6 7 2 8 0 .287921 174024.1 2 1 3 4 5 3 .6 1 6 3 5 5 1 5 .6 7 100643
8 /2 0 /9 5  7 :00 159:00:00 6 8 2 .5 3 13.6 -0 .1 7 2 0.251 0 .4 2 3 34926 .55 0 .0 6 2 0 7 2 0 .28296 1 8 5364 .9 2 2 0 2 9 1 .4 2 6 5 0 6 1 7 .5 5 100643
8 /2 0 /9 5  10:00 162:00:00 72 2.31 13.6 -0 .1 3 9 0 .2 0 9 0 .3 4 8 286 0 2 .6 8 0 .0 5 1 6 2 6 0 .2 9 3 2 0 6 1 6 2980 .3 1 9 1 5 8 2 .9 4 6 1 7 8 1 1 .5 5 100643
8 /2 0 /9 5  13:00 165:00:00 72 2 .2 5 12.0 0 .387 0 .7 3 9 0 .3 5 2 289 3 8 .5 3 0 .0 4 8 9 4 6 0 .2 9 6 2 3 8 1 4 5855 .2 1 7 4 7 9 3 .6 9 5 4 9 5 6 4 .9 5 92504
8 /2 0 /9 5  16:00 168:00:00 80 2 .0 6 12.0 0.511 0 .9 0 5 0 .3 9 4 32474 .62 0 .0 4 0 9 3 6 0 .3 0 6 6 3 6 1 2 8727 .8 161202 .41 5 0 3 9 9 4 .1 5 92504
8 /2 0 /9 5  19:00 171:00:00 70 1.98 12.0 0 .044 0.441 0 .3 9 7 32727 .87 0 .0 3 7 7 8 0 .3 1 1 4 2 2 1 2 1781 .6 1 5 4 5 0 9 .4 2 4 7 3 5 6 7 .7 5 92504
8 /2 0 /9 5  2 2 :00 174:00:00 6 6 2.01 12.0 -0 .195 0 .106 0.301 2 4 668 .55 0 .0 3 8 9 4 9 0 .3 0 9 5 9 6 1 2 4367 .8 1 4 9 0 3 6 .4 0 4 5 5 3 1 8 .7 3 92504
8 /2 1 /9 5  1:00 177:00:00 82 1.85 12.0 0 .1 4 3 0 .3 9 6 0 .2 5 3 20673 .64 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 110833 131506 .61 4 2 0 8 1 4 .5 2 92504
8 /2 1 /9 5  4 :0 0 180:00:00 70 1.58 10.7 0 .3 2 6 0 .5 3 6 0 .2 1 0 17114 .54 0 .0 2 3 9 1 9 0 .3 4 0 1 4 9 8 2 7 4 2 .5 9 9 9 8 5 7 .1 3 347045 .61 85628
8 /2 1 /9 5  7 :00 183:00:00 68 1.46 10.7 -0 .0 4 3 0 .1 5 4 0 .1 9 7 16042 .19 0 .0 2 0 3 8 2 0 .3 5 0 8 1 9 74328 .1 9 0 3 7 0 .2 9 2 8 5 3 4 1 .1 4 85628
8 /2 1 /9 5  10:00 186:00:00 68 1.31 10.7 -0 .222 -0.121 0.101 8 175 .929 0 .0 1 6 3 6 4 0 .3 6 6 0 0 9 6 4 3 2 8 .4 7 7 2 5 0 4 .4 0 2 4 4 3 1 2 .0 4 85628
8 /2 1 /9 5  13:00 189:00:00 68 1.19 10.7 0 .2 2 3 0 .2 8 3 0 .0 6 0 484 4 .6 1 9 0 .0 1 3 4 7 0 .3 8 0 0 1 9 5 6 7 5 0 .8 6 1 5 9 5 .4 2 85628
8 /2 1 /9 5  16:00 192:00:00 68 1.12 10.7 0.561 0 .6 0 8 0 .0 4 7 37 9 1 .8 8 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 5 2 5 0 6 .6 9 5 6 2 9 8 .5 7 856 2 8
Is = 3 6 2 0 3 3 9 5 .4 7
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S to rm  Definition 
J n /m )
8 /2 7 /9 5  2 2 :0 0 0 :00 :00 88 0.81 10 .7 0 .474 0 .5 7 6 0 .1 0 2 8257.391 0 .0 0 6 1 8 0 .4 4 1 7 3 5 3 1 9 .9 5 4 3 5 7 7 .3 4 8 5 6 2 8
8 /2 8 /9 5  1 :00 3 :00 :00 88 0 .86 12 .0 -0 .329 -0 .2 1 4 0 .1 1 5 9317 .32 0 .0 0 6 9 7 7 0 .4 3 1 4 7 5 4 1 8 5 3 .3 4 5 1 170 .66 9 2 5 0 4
8 /2 8 /9 5  4 :00 6 :00 :00 88 1.03 12 .0 -0 .250 -0 .0 7 5 0 .1 7 5 14231 .32 0 .0 1 0 0 5 4 0 .4 0 2 0 9 2 5 1 8 0 7 .2 7 66 0 3 8 .5 9 9 25 0 4
8 /2 8 /9 5  7 :00 9 :00 :00 60 1.35 4 .5 0 .549 0 .7 7 8 0 .2 2 9 18684 .87 0 .0 1 7 3 9 2 0 .3 6 1 7 3 3 5 7 7 0 .8 3 54455.71 1 8 0 7 4 1 .4 4 4 7 7 7 4
8 /2 8 /9 5  10:00 12:00:00 80 1.78 5 .8 0 .567 0 .9 3 7 0 .3 7 0 304 5 1 .8 2 0 .0 3 0 4 5 0 .324661 6 5 5 5 8 .7 2 9 6 010 .55 2 2 5 6 9 9 .3 8 5 6 6 8 2
8 /2 8 /9 5  13:00 15:00:00 102 1.94 7.0 -0 .197 0 .0 6 8 0 .2 6 5 2 1 6 7 0 .1 9 0 .0 3 6 2 5 0 .3 1 3 9 1 7 8 4 3 8 5 .6 7 106055 .86 303 0 9 9 .6 1 6 4 3 3 8
8 /2 8 /9 5  16:00 18:00:00 98 2 .3 2 6 .6 -0 .254 0 .0 7 4 0 .3 2 8 2 6 9 2 5 .8 7 0 .0 5 2 0 8 0 .292711 107 3 8 6 .6 134312 .43 3 6 0 5 5 2 .4 5 618 3 7
8 /2 8 /9 5  19:00 21 :00 :00 54 2.51 6 .6 0 .488 0 .8 5 4 0 .366 301 1 5 .2 5 0 .0 6 1 0 8 2 0 .2 8 3 8 3 9 121582 151697.21 4 2 9 0 1 4 .4 6 6 1 8 3 7
8 /2 8 /9 5  22 :00 24 :00 :00 54 2 .2 9 7 .0 0 .574 1 .056 0 .482 399 4 1 .0 8 0 .0 5 0 7 2 5 0 .2 9 4 2 0 4 108 9 2 2 .3 148863 .33 4 5 0 8 4 0 .8 1 643 3 8
8 /2 9 /9 5  1 :00 2 7 :00 :00 54 1.93 7 .0 -0 .1 8 5 0 .2 5 5 0 .4 4 0 363 6 7 .8 3 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 8 3 7 2 4 .3 6 1 20092 .19 4 0 3 4 3 3 .2 9 6 4 3 3 8
8 /2 9 /9 5  4 :0 0 30 :00 :00 54 1.89 7.0 -0 .366 0 .0 4 8 0 .414 3 4164 .7 0 .0 3 4 3 8 3 0 .3 1 7 1 3 8 8 1 1 0 1 .4 4 115266 .14 353 0 3 7 .5 1 6 4 3 3 8
8 /2 9 /9 5  7 :00 33 :00 :00 54 1.86 7.6 0 .389 0 .7 4 9 0 .360 29 6 1 0 .7 0 .0 3 3 2 8 6 0 .3 1 9 1 2 8 8 3 4 2 3 .5 9 113034 .29 3 4 2 4 5 0 .6 6 6 8 0 0 3
8 /2 9 /9 5  10:00 36:00 :00 56 1.85 7 .0 0 .688 1 .074 0 .3 8 6 31799.71 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 7 8 5 1 4 .2 8 110313 .98 3 3 5 0 2 2 .4 2 6 4 3 3 8
8 /2 9 /9 5  13:00 39 :00 :00 60 1.76 7 .0 0 .002 0 .3 8 0 .3 7 8 311 2 5 .4 4 0.029761 0 .3 2 6 0 9 9 7 2 8 2 4 .5 103949 .94 3 2 1 3 9 5 .8 9 6 4 3 3 8
8 /2 9 /9 5  16:00 42 :00 :00 60 1.71 7 .0 -0 .352 0.041 0 .3 9 3 323 9 0 .2 2 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 6 9 7 4 2 .4 9 102132.71 3 0 9 1 2 3 .9 8 6 4 3 3 8
8 /2 9 /9 5  19:00 45 :00 :00 64 1.69 8 .9 0.271 0 .5 7 3 0 .302 247 5 2 .0 2 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 8 0 3 4 5 .1 3 105097 .16 3 1 0 8 4 4 .8 0 756 3 5
8 /2 9 /9 5  2 2 :0 0 48 :00 :00 94 1.54 13 .6 0.627 0 .8 7 9 0 .252 2 0 5 9 0 .6 6 0 .0 2 2 7 0 8 0 .3 4 3 5 7 7 94211 .1 114801 .76 3 2 9 8 4 8 .3 7 100643
8 /3 0 /9 5  1:00 51 :00 :00 70 1.41 10 .7 -0 .008 0 .3 1 8 0 .326 26758.41 0 .0 1 8 9 9 3 0 .355631 7 0 9 3 0 .4 2 9 7 688 .83 3 1 8 7 3 5 .8 8 8 5 6 2 8
8 /3 0 /9 5  4 :0 0 54 :00 :00 70 1.30 10 .7 -0 .436 -0 .1 6 7 0 .269 2 2 0 0 2 .7 0 .0 1 6 1 1 2 0 .3 6 7 1 0 7 6 3 6 8 2 .5 6 8 5 685 .26 2 7 5 0 6 1 .1 4 8 5 6 2 8
8 /3 0 /9 5  7 :00 57 :00 :00 70 1.26 12 .0 0 .184 0 .3 7 5 0.191 15547 .83 0 .0 1 5 1 2 3 0 .3 7 1 6 2 1 66562 .71 8 2 110 .54 2 5 1 6 9 3 .7 0 92504
8 /3 0 /9 5  10 :00 60 :00 :00 70 1.18 12 .0 0.751 0.891 0 .1 4 0 11360 .42 0 .0 1 3 2 4 2 0 .3 8 1 2 7 5 6 1 2 6 5 .8 4 7 2 626 .26 92504
8 /3 0 /9 5  13 :00 63 :00 :00 70 1.14 12 .0 0 .359 0 .5 7 5 0 .2 1 6 17610 .04 0 .0 1 2 3 4 8 0 .386451 5 8 6 8 2 .7 9 7 6 292 .83 925 0 4
Is = 5 5 0 0 5 9 5 .8 0
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S to rm  Definition 
(n /m f
1/6 /96  10:00 0 :0 0 :0 0 48 1 .14 6 .2 0 .3 0 5 0 .3 1 8 0 .013 1 046 .596 0 .0 1 2 3 4 8 0.386451 35 2 2 4 .9 4 3 6 2 7 1 .5 4 59287
1/6 /96  13:00 3 :00 :00 48 1 .12 7.0 -0 .4 0 7 -0 .4 2 3 -0 .016 -1 2 8 5 .7 8 5 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 37739 .01 3 6 4 5 3 .2 2 64 3 3 8
1/6/96  16:00 6 :0 0 :0 0 48 1 .38 6 .6 -0 .2 4 5 -0 .1 6 4 0.081 6 5 4 8 .7 8 8 0 .0 1 8 1 8 3 0 .3 5 8 6 3 4 4 8 7 3 6 .0 7 5 5 2 8 4 .8 5 61837
1/6/96  19:00 9 :00 :00 52 1 .50 5.5 0 .3 7 2 0 .4 6 9 0.097 7 8 5 0 .1 7 9 0 .0 2 1 5 2 9 0 .347131 48568 .51 5 6 4 1 8 .6 8 1 6 7 555 .31 54690
1/6/96 22 :00 12:00 :00 52 1.69 5 .8 0 .1 8 8 0 .3 0 7 0 .119 9 6 4 3 .7 9 4 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 6 0 4 9 7 .2 4 7 0 1 4 1 .0 4 1 8 9 8 3 9 .5 8 56682
1/7/96  1:00 15:00 :00 54 2 .2 3 6 .6 -0 .4 2 2 -0 .2 0 5 0.217 1 7 6 9 2 .6 6 0 .0 4 8 0 6 9 0 .2 9 7 2 7 4 1 0 0931 .8 1 1 8 6 2 4 .4 6 2 8 3 1 4 8 .2 4 61837
1/7/96  4 :00 18:00 :00 54 2 .6 8 7 .0 -0 .1 6 3 0 .1 8 5 0.348 2 8 6 0 2 .6 8 0 .0 6 9 7 5 4 0 .2 7 6 6 5 8 139397.1 1 6 7 9 9 9 .7 4 4 2 9 9 3 6 .3 0 643 3 8
1/7 /96  7 :00 21 :0 0 :0 0 62 2 .8 9 8 .2 0 .5 6 6 0 .9 0 8 0.342 2 8 0 9 9 .2 2 0 .0 8 1 2 7 0 .2 6 8 6 1 7 1 7 1092 .6 1 9 9 1 9 1 .7 7 5 5 0 7 8 7 .2 7 71574
1/7/96  10:00 24 :00 :00 68 3 .0 6 8 .9 0 .4 3 5 0 .8 4 5 0.410 3 3 8 2 6 .3 6 0 .0 9 1 2 4 6 0 .2 6 2 6 8 1 9 5356 .6 2 2 9 1 8 2 .9 6 6 4 2 5 6 2 .1 0 75635
1/7 /96  13:00 2 7 :0 0 :0 0 58 2.91 8 .9 -0 .3 1 9 0 .1 0 5 0.424 3 5 0 1 1 .2 5 0 .0 8 2 4 1 4 0 .2 6 7 8 9 4 18 0 7 0 6 .3 2 1 5 7 1 7 .5 2 6 6 7 3 5 0 .7 3 756 3 5
1/7/96  16:00 30 :00 :00 92 2 .5 3 9.7 -0 .3 3 5 0 .1 9 6 0.531 4 4 1 3 2 .3 0 .0 6 2 0 7 2 0 .2 8 2 9 6 15 3 0 9 7 .8 1 9 7 2 3 0 .1 3 6 1 9 4 2 1 .4 7 80151
1/7/96  19:00 33 :00 :00 60 2 .2 9 9.7 0 .2 9 6 0 .7 1 5 0.419 3 4 5 8 7 .8 5 0 .0 5 0 7 2 5 0 .2 9 4 2 0 4 131971 1 6 6 5 5 8 .8 9 5 4 5 6 8 3 .5 2 80151
1/7 /96  22 :00 36 :00 :00 62 1.7 10.7 0.301 0 .5 9 6 0.295 2 4 1 6 7 .9 2 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 9 1 5 2 0 .1 2 1 1 5 6 8 8 .0 4 4 2 3 3 7 0 .4 0 856 2 8
1/8/96  1:00 39 :00 :00 68 1 .39 10 .7 -0 .3 1 6 -0 .0 1 5 0.301 2 4 6 6 8 .5 5 0 .018451 0 .3 5 7 6 2 3 6 9 5 8 9 .3 4 9 4 2 5 7 .8 9 3 1 4 9 1 8 .9 0 85628
1/8/96  4 :00 42 :0 0 :0 0 50 1 .14 10.7 -0 .2 5 9 0 .0 3 0.289 2 3 6 6 7 .6 5 0 .0 1 2 3 4 8 0 .386451 5 3 7 0 5 .9 2 7 7 3 7 3 .5 7 2 5 7 4 4 7 .1 9 856 2 8
1/8 /96  7 :00 45 :0 0 :0 0 50 1.1 10.7 0 .4 4 4 0 .6 9 0.246 2 0 0 9 2 .9 8 0 .0 1 1 4 8 6 0 .3 9 1 8 8 6 51 3 1 8 .2 7 1 4 1 1 .1 9 8 5 6 2 8
1/8/96  10:00 48 :0 0 :0 0 50 1 .09 12 .0 0 .5 1 5 0 .9 1 7 0.402 3 3 1 5 0 .1 7 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 5 5 5 1 5 .8 9 8 8 6 6 6 .0 6 925 0 4
Is= 5092021

































































































1/18/96 13:00 0:00:00 0.96 6.6 -0.452 -0.398 0.054 4358.529 0.008718 0.413311 29044.4 33402.93 61837
1/18/96 16:00 3:00:00 1.10 7.6 0.357 0.388 0.031 2498.534 0.011486 0.391886 39248.78 41747.32 68003
1/18/9619:00 6:00:00 1.30 7.6 0.268 0.381 0.113 9154.144 0.016112 0.367107 49537.96 58692.11 68003
1/18/96 22:00 9:00:00 1.50 8.2 -0.545 -0.449 0.096 7768.767 0.021529 0.347131 64087.77 71856.54 195822.97 71574
1/19/96 1:00 12:00:00 1.69 8.9 -0.484 -0.421 0.063 5087.801 0.027412 0.331315 80345.13 85432.93 235934.21 75635
1/19/96 4:00 15:00:00 1.87 8.9 0.544 0.598 0.054 4358.529 0.03365 0.31846 92992.28 97350.81 274175.62 75635
1/19/96 7:00 18:00:00 1.93 9.7 0.712 0.831 0.119 9643.794 0.035873 0.314552 102796.7 112440.50 314686.97 80151
1/19/96 10:00 21:00:00 1.89 9.7 -0.245 -0.172 0.073 5899.058 0.034383 0.317138 99744.46 105643.52 327126.03 80151
1/19/96 13:00 24:00:00 1.83 9.7 -0.634 -0.691 -0.057 -4568.86 0.032208 0.321164 95237.98 90669.12 294468.96 80151
1/19/96 16:00 27:00:00 1.67 9.7 0.16 0.093 -0.067 -5367.04 0.026759 0.332861 83645.9 78278.85 253421.96 80151
1/19/96 19:00 30:00:00 1.16 10.7 0.469 0.504 0.035 2821.629 0.012791 0.383832 54915.87 57737.50 85628



































-Total Momentum j 
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(n -h r/m )
S to rm  D efinition 
(n /m )
2 /1 5 /9 6  1 9 :00 0 :0 0 :0 0 50 0 .3 7 8 .9 -0 .0 4 8 0 .2 1 8 0 .2 6 6 217 5 3 .3 1 0 .0 0 1 2 6 4 0 .6 0 0 0 3 7 1 2 6 6 9 .1 8 3 4 4 2 2 .4 8 7 5 6 3 5
2 /1 5 /9 6  2 2 :0 0 3 :0 0 :0 0 50 0 .5 9 3 .9 -0 .6 1 0 -0 .3 3 4 0 .2 7 6 2 2 5 8 4 .9 8 0 .0 0 3 2 5 2 0 .4 9 9 9 6 7 9 0 3 7 .7 6 2 3 1 6 2 2 .7 4 4 3 3 8 4
2 /1 6 /9 6  1 :00 6 :0 0 :0 0 50 1.02 5 .0 -0 .1 1 6 0 .1 5 0 0 .2 6 6 217 5 3 .3 1 0 .0 0 9 8 5 7 0 .4 0 3 6 2 9 2 5 2 5 4 .1 5 4 7 0 0 7 .4 6 5 1 2 8 9
2 /1 6 /9 6  4 :0 0 9 :0 0 :0 0 50 1.21 5 .5 0 .6 6 8 0 .9 2 9 0.261 2 1 3 3 7 .8 5 0 .0 1 3 9 3 2 0 .3 7 7 5 5 1 3 5 0 8 2 .7 5 6 4 2 0 .5 5 1 5 5 1 4 2 .0 2 5 4 6 9 0
2 /1 6 /9 6  7 :0 0 12 :0 0 :0 0 70 1.48 6 .2 0 .341 0 .7 2 6 0 .3 8 5 3 1 7 1 5 .3 9 0 .0 2 0 9 5 2 0 .3 4 8 9 5 7 5 1 7 2 7 .9 8 3 4 4 3 .2 9 2 0 9 7 9 5 .7 6 5 9 2 8 7
2 /1 6 /9 6  1 0 :00 15 :00 :00 74 1 .72 6 .6 -0 .511 -0 .0 8 0.431 3 5 6 0 4 .4 4 0 .0 2 8 4 0 7 0 .3 2 9 0 4 3 6 7 6 8 2 .1 6 1 0 3 2 8 6 .6 0 2 8 0 0 9 4 .8 3 6 1 8 3 7
2 /1 6 /9 6  1 3 :00 18 :0 0 :0 0 64 2.11 7 .0 -0 .3 6 4 0 .1 9 3 0 .5 5 7 463 6 6 .0 1 0 .0 4 2 9 7 4 0 .3 0 3 7 7 4 9 5 9 6 7 .0 9 1 4 2 3 3 3 .0 9 3 6 8 4 2 9 .5 4 6 4 3 3 8
2 /1 6 /9 6  1 6 :00 2 1 :0 0 :0 0 58 2 .8 4 8 .9 0 .3 9 8 1 .0 8 3 0 .6 8 5 5 7 4 6 1 .8 6 0 .0 7 8 4 4 8 0 .2 7 0 4 5 6 1 7 4 0 3 8 .8 2 3 1 5 0 0 .6 7 5 6 0 7 5 0 .6 5 7 5 6 3 5
2 /1 6 /9 6  1 9 :00 2 4 :0 0 :0 0 56 2 .8 2 9 .7 0.231 0 .8 5 0 .6 1 9 5 1 7 1 9 .9 9 0 .0 7 7 3 3 3 0 .2 7 1 2 0 5 1 8 0 3 8 1 .7 2 3 2 1 0 1 .7 3 6 9 5 4 0 3 .6 0 80151
2 /1 6 /9 6  2 2 :0 0 2 7 :0 0 :0 0 58 2 .5 3 9 .7 -0 .5 6 5 0 .0 9 6 0 .661 5 5 3 6 8 .8 4 0 .0 6 2 0 7 2 0 .2 8 2 9 6 1 5 3 0 9 7 .8 2 0 8 4 6 6 .6 7 6 6 0 8 5 2 .5 9 80151
2 /1 7 /9 6  1 :00 3 0 :0 0 :0 0 58 2.21 1 0 .7 -0 .4 2 8 0 .0 4 8 0 .4 7 6 3 9 4 2 9 .5 3 0 .0 4 7 2 0 .2 9 8 3 2 3 1 3 2 7 7 4 .7 1 7 2 2 0 4 .2 2 5 7 1 0 0 6 .3 3 8 5 6 2 8
2 /1 7 /9 6  4 :0 0 3 3 :0 0 :0 0 70 2 .1 4 10 .7 0 .5 6 1 .0 1 9 0 .4 5 9 37982 .1 0 .0 4 4 2 2 1 0 .3 0 2 1 0 2 1 2 6 7 3 9 .9 164722 .01 5 0 5 3 8 9 .3 4 8 5 6 2 8
2 /1 7 /9 6  7 :0 0 3 6 :0 0 :0 0 74 1.85 10 .7 0 .6 0 6 1 .0 8 0 .4 7 4 3 9 2 5 9 .0 9 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 1 0 2 9 9 5 .5 1 4 2 2 5 4 .6 2 4 6 0 4 6 4 .9 4 8 5 6 2 8
2 /1 7 /9 6  1 0 :00 3 9 :0 0 :0 0 5 8 1 .63 1 0 .7 -0 .3 4 7 0 .1 2 5 0 .4 7 2 3 9 0 8 8 .7 0 .0 2 5 4 7 7 0 .3 3 6 0 3 1 8 6 3 5 6 .0 6 1 2 5 4 4 4 .7 5 4 0 1 5 4 9 .0 6 8 5 6 2 8
2 /1 7 /9 6  1 3 :00 4 2 :0 0 :0 0 5 4 1 .49 9 .7 -0 .5 8 5 -0 .251 0 .3 3 4 2 7 4 2 8 .4 9 0 .0 2 1 2 3 9 0 .3 4 8 0 4 7 1 3 5 3 .8 3 9 8 7 8 2 .3 2 3 3 6 3 4 0 .6 1 80151
2 /1 7 /9 6  1 6 :00 4 5 :0 0 :0 0 54 1.19 9 .7 0.261 0 .5 7 7 0 .3 1 6 25921 .71 0 .0 1 3 4 7 0 .3 8 0 0 1 9 5 2 6 7 2 .6 5 7 8 5 9 4 .3 6 2 6 6 0 6 5 .0 2 80151
2 /1 7 /9 6  1 9 :0 0 4 8 :0 0 :0 0 5 4 0 .8 9 9 .7 0 .4 6 8 0 .7 9 8 0 .3 3 0 2 7 0 9 3 .3 7 0 .0 0 7 4 7 9 0 .4 2 5 7 2 9 3 6 3 3 2 .9 2 6 3 4 2 6 .2 8 801 5 1
2 /1 7 /9 6  2 2 :0 0 5 1 :0 0 :0 0 54 0.71 1 0 .7 -0 .3 5 5 -0 .1 1 8 0 .2 3 7 19 3 4 7 .1 5 0 .0 0 4 7 3 2 0 .4 6 5 0 5 3 3 0 3 5 6 .3 8 4 9 7 0 3 .5 3 8 5 6 2 8
Is=  5 4 7 1 2 8 4 .3
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S to rm  Definition 
(n/m )
3 /2 6 /9 6  2 2 :0 0 0 :00 :00 0.61 12.2 0 .1 0 4 -0 .0 0 3 -0 .1 0 7 -8 5 4 9 .7 3 3 0 .0 0 3 4 7 9 0 .4 9 3 4 9 3 2 9 2 4 2 .1 4 2 0 6 9 2 .4 0 93540
3 /2 7 /9 6  1:00 3 :00 :00 0.68 12.2 0 .4 1 4 0 .3 3 2 -0 .0 8 2 -6 5 6 2 .4 3 8 0 .0 0 4 3 3 6 0 .4 7 2 9 7 3 2 7 4 6 .6 9 2 6 1 8 4 .2 5 935 4 0
3 /2 7 /9 6  4 :0 0 6 :00 :00 1.04 4.3 0 .1 3 7 0.091 -0 .0 4 6 -36 8 9 .6 9 4 0 .0 1 0 2 5 3 0 .4 0 0 5 7 6 2 3 0 3 5 .6 3 193 4 5 .9 4 4 6 3 3 3
3 /2 7 /9 6  7 :00 9 :00 :00 1.61 4.9 -0 .257 -0 .2 3 9 0 .0 1 8 1 4 49 .585 0 .0 2 4 8 4 8 0 .3 3 7 6 5 7 5 0 1 0 3 .2 5 1 5 5 2 .7 9 106 3 4 8 .0 9 505 9 5
3/27 /96  10:00 12:00:00 2.43 6.0 -0 .086 -0.051 0 .0 3 5 2 8 2 1 .6 2 9 0 .0 5 7 2 0 3 0 .2 8 7 4 5 7 109352.1 112173.71 2 4 5 5 8 9 .7 5 57991
3/27 /96  13 :00 15:00 :00 2.17 6.9 0 .2 6 2 0 .3 4 7 0 .0 8 5 6 8 7 3 .8 9 5 0 .0 4 5 4 8 5 0 .3 0 0 4 6 2 9 9 3 4 4 .0 4 1 0 6 2 1 7 .9 4 3 2 7 5 8 7 .4 8 6 3 7 1 7
3 /2 7 /9 6  16:00 18:00 :00 2.03 6.6 0 .104 0 .1 9 6 0 .0 9 2 74 4 3 .2 1 8 0 .0 3 9 7 3 8 0 .3 0 8 4 87214 .01 9 4 6 5 7 .2 2 3 0 1 3 1 2 .7 4 61837
3/27 /96  19:00 2 1 :00:00 1.61 6.6 -0 .257 -0 .2 0 3 0 .0 5 4 4 3 5 8 .5 2 9 0 .0 2 4 8 4 8 0 .3 3 7 6 5 7 6 1 2 6 5 .4 9 6 5 6 2 4 .0 2 2 4 0 4 2 1 .8 6 618 3 7
3 /2 7 /9 6  2 2 :00 24 :00 :00 1.45 6.1 -0 .067 -0 .0 5 9 0 .0 0 8 6 4 3 .8 5 7 8 0.0201 0 .3 5 1 7 6 3 4 9 5 9 4 .7 7 5 0 2 3 8 .6 3 173 7 9 3 .9 7 58641
3/2 8 /9 6  1 :00 27 :00 :00 1.66 5.2 0 .3 6 7 0.411 0 .0 4 4 3549.181 0 .0 2 6 4 3 6 0 .3 3 3 6 4 3 5 4 7 1 3 .5 3 5 8 2 6 2 .7 2 1 6 2 7 5 2 .0 2 52662
3 /2 8 /9 6  4 :0 0 30 :00 :00 1.86 6.6 0 .276 0 .3 3 4 0 .0 5 8 4 6 8 2 .5 4 9 0 .0 3 3 2 8 6 0 .3 1 9 1 2 8 7 6 2 4 0 .0 5 8 0 9 2 2 .5 9 2 0 8 7 7 7 .9 7 618 3 7
3 /2 8 /9 6  7 :00 33 :00 :00 2.16 5.8 -0 .1 8 -0 .1 1 3 0 .0 6 7 54 1 2 .1 8 3 0 .0 4 5 0 6 2 0 .3 0 1 0 0 5 8 8 8 4 5 .1 3 94257 .31 2 6 2 7 6 9 .8 6 56682
3/28 /96  10:00 36 :00 :00 2.23 6.4 -0.191 -0.061 0 .1 3 0 10542 .43 0 .0 4 8 0 6 9 0 .2 9 7 2 7 4 99102 .01 109 6 4 4 .4 4 3 0 5 8 5 2 .6 3 60568
3 /2 8 /9 6  13:00 3 9 :00 :00 2.16 6 .7 0.211 0 .386 0 .1 7 5 14231 .32 0 .0 4 5 0 6 2 0 .3 0 1 0 0 5 96905 .31 1 1 1 1 3 6 .6 3 3 3 1171 .61 62467
3/28 /96  19:00 45 :0 0 :0 0 2.13 8.3 -0 .182 0 .0 4 8 0 .2 3 0 18767 .62 0 .0 4 3 8 0 3 0 .3 0 2 6 5 5 1 0 7947 .6 1 2 6 7 1 5 .2 0 7 1 3 5 5 5 .4 9 72161
3/28 /96  2 2 :0 0 48 :00 :00 1.87 8.3 -0 .1 9 0.011 0.201 16371 .96 0 .0 3 3 6 5 0 .3 1 8 4 6 88948 .91 1 0 5 3 2 0 .8 8 348054 .11 72161
3 /2 9 /9 6  1 :00 51 :00 :00 1.72 8.3 0 .2 6 4 0 .466 0 .2 0 2 1 6 454 .43 0 .0 2 8 4 0 7 0 .3 2 9 0 4 3 7 8 7 0 0 .2 9 9 5 1 5 4 .7 2 3 0 0 7 1 3 .4 0 72161
3 /2 9 /9 6  4 :0 0 54 :00 :00 1.37 8.5 0 .37 0 .57 0 .2 0 0 1 6289 .5 0 .0 1 7 9 1 8 0 .3 5 9 6 5 6 5 7 8 4 3 .0 7 7 4 1 3 2 .5 8 2 5 3 9 3 0 .9 4 73328
3 /29 /96  9 :17 59 :17 :00 1.20 8.3 -0 .27 -0 .0 3 9 0.231 18850 .38 0 .0 1 3 7 0 .3 7 8 7 7 8 4 7 3 2 6 .5 8 6 6 1 7 6 .9 6 3 7 0 6 5 1 .0 3 72161
3/29 /96  13:00 63 :00 :00 1.31 8.8 0 .1 0 9 0 .326 0 .2 1 7 1 7 692 .66 0 .0 1 6 3 6 4 0 .3 6 6 0 0 9 5 5 7 5 1 .1 8 7 3 4 4 3 .8 4 75062
3/29 /96  16:00 66 :00 :00 58 1.29 9 .7 0.321 0 .582 0.261 2 1 3 3 7 .8 5 0 .0 1 5 8 6 2 0 .3 6 8 2 1 7 5 8 6 4 4 .8 9 7 9 9 8 2 .7 3 80151
3/29 /96  19:00 69 :00 :00 56 1.69 10 .7 -0 .045 0 .317 0 .3 6 2 297 7 8 .8 4 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 9 0774 .91 1 2 0 5 5 3 .7 6 3 0 0 8 0 4 .7 4 856 2 8
3/29 /96  2 2 :0 0 72 :00 :00 56 2 .1 7 10 .7 -0 .276 0 .075 0.351 2 8 8 5 4 .5 5 0 .0 4 5 4 8 5 0 .3 0 0 4 6 2 12 9 3 1 1 .9 1 5 8 1 6 6 .4 6 4 1 8 0 8 0 .3 3 856 2 8
3 /30 /96  1 :00 75 :00 :00 56 2 .16 10.7 -0 .073 0.271 0 .3 4 4 282 6 7 0 .0 4 5 0 6 2 0 .3 0 1 0 0 5 12 8 4 5 2 .2 1 5 6 7 1 9 .1 8 4 7 2 3 2 8 .4 7 85628
3 /30 /96  4 :0 0 78 :00 :00 82 2 .1 3 12.0 0 .427 0 .687 0 .2 6 0 2 1 2 5 4 .7 9 0 .0 4 3 8 0 3 0 .3 0 2 6 5 5 134935.1 1 5 6 1 8 9 .9 2 4 6 9 3 6 3 .6 5 92504
3 /30 /96  7 :00 81 :00 :00 84 2 .26 12 .0 0 .09 0 .294 0 .2 0 4 1 6619 .4 0 .0 4 9 3 8 8 0 .2 9 5 7 2 5 146781 1 6 3 4 0 0 .3 8 4 7 9 3 8 5 .4 5 92504
3/30 /96  10:00 84 :00 :00 88 2 .4 6 12 .0 -0 .303 -0 .178 0 .1 2 5 10133.81 0 .0 5 8 6 4 3 0 .286081 1 6 5 8 0 4 .4 1 7 5 9 3 8 .2 2 5 0 9 0 0 7 .9 0 92504
3 /3 0 /9 6  13:00 87 :00 :00 72 2 .14 13.6 -0 .032 0.041 0 .0 7 3 5 8 9 9 .0 5 8 0.044221 0 .3 0 2 1 0 2 14 6 5 0 2 .2 1 5 2 4 0 1 .2 8 4 9 2 5 0 9 .2 5 100643
3 /30 /96  16 :00 90 :00 :00 82 1.88 12.0 0 .388 0 .4 6 7 0 .0 7 9 6 3 8 6 .2 9 5 0 .0 3 4 0 1 5 0 .3 1 7 7 9 6 113322.1 1 19 7 0 8 .4 0 4 0 8 1 6 4 .5 3 92504
3 /3 0 /9 6  19 :00 93 :00 :00 66 1.54 12.0 0 .132 0 .2 2 3 0.091 7 3 6 1 .8 5 6 0 .0 2 2 7 0 8 0 .3 4 3 5 7 7 8 6447 .01 9 3 8 0 8 .8 7 320275 .91 92504
3 /30 /96  2 2 :0 0 96 :00 :00 90 1.50 12.0 -0 .323 -0 .2 4 5 0 .0 7 8 6 3 0 5 .0 6 4 0 .0 2 1 5 2 9 0 .347131 8 3 4 8 0 .1 8 8 9 7 8 5 .2 5 2 7 5 3 9 1 .1 7 92504
3 /3 1 /9 6  1:00 99 :00 :00 90 1 .28 12.0 -0 .069 0 .064 0 .1 3 3 1 0 787 .72 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 6 7 9 1 3 .9 6 7 8 7 0 1 .6 8 92504
3/31 /96  4 :0 0 102:00 :00 90 1.16 10.7 0 .4 4 8 0 .5 5 4 0 .1 0 6 8 5 8 3 .3 4 2 0 .012791 0 .3 8 3 8 3 2 5 4 9 1 5 .8 7 63499 .21 85628
Items denoted in RED ink are taken from W averider 630 bouy located in 17 m water depth due to 8-m eter aauge beinq inoperative at that time
Is = 8 7 9 8 5 9 4 .3
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S to rm  Definition 
(n/m )
8 /3 0 /9 6  2 2 :0 0 0 :0 0 :0 0 106 1.15 15.6 0 .646 0 .8 3 5 0 .1 8 9 1 5 3 8 3 .1 3 0 .0 1 2 5 6 9 0 .3 8 5 1 3 4 7 2 6 1 0 .6 9 8 7 9 9 3 .8 2 1103 8 9
8 /3 1 /9 6  1:00 3 :0 0 :0 0 106 1.13 13.6 -0 .347 -0 .084 0 .2 6 3 2 1 5 0 4 0 .0 1 2 1 3 0 .3 8 7 7 8 5 6 3 9 6 0 .9 2 854 6 4 .9 2 1006 4 3
8 /3 1 /9 6  4 :00 6 :0 0 :0 0 106 1.28 10.7 -0 .455 -0 .247 0 .208 169 4 9 .4 5 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 6 2 3 9 8 .5 8 793 4 8 .0 3 8 5 6 2 8
8 /3 1 /9 6  7 :00 9 :0 0 :0 0 108 1.54 15.6 0.531 0 .710 0 .179 14560.21 0 .0 2 2 7 0 8 0 .343577 10 3 5 2 5 .3 1 1 8085 .54 2 9 6 1 5 0 .3 6 1103 8 9
8 /3 1 /9 6  10:00 12 :00 :00 92 1.83 15.6 0 .756 1.012 0 .256 2 0 9 2 2 .6 4 0 .0 3 2 2 0 8 0 .321164 12 9 2 2 7 .9 150 1 5 0 .5 3 4 0 2 3 5 4 .1 0 1103 8 9
8 /3 1 /9 6  13:00 15 :00 :00 76 2.01 6.6 -0 .133 0 .263 0 .396 3 2 6 4 3 .4 4 0 .0 3 8 9 4 9 0 .309596 8 5 8 9 0 .0 6 118 5 3 3 .5 0 4 0 3 0 2 6 .0 4 6 1 8 3 7
8 /3 1 /9 6  16:00 18 :00 :00 96 2 .13 13.6 -0 .478 -0 .193 0 .285 2 3 3 3 4 .3 4 0 .0 4 3 8 0 3 0 .302655 1 4 5555 .4 168 8 8 9 .7 3 4 3 1 1 3 4 .8 5 1006 4 3
8 /3 1 /9 6  19:00 21 :0 0 :0 0 90 2 .40 15.6 0 .340 0 .6 0 6 0 .266 21753 .31 0 .0 5 5 7 8 2 0 .2 8 8 8 5 6 1 8 6181 .5 2 0 7 9 3 4 .8 4 5 6 5 2 3 6 .8 6 1103 8 9
8 /3 1 /9 6  22 :00 24 :0 0 :0 0 106 2 .56 13.6 0.712 1.030 0 .3 1 8 2 6 0 8 8 .9 7 0 .0 6 3 5 7 2 0 .2 8 1 6 5 9 188509.1 2 1 4 5 9 8 .0 3 633 7 9 9 .3 1 1006 4 3
9 /1 /9 6  1:00 27 :0 0 :0 0 92 2 .47 13.6 -0 .079 0 .377 0 .456 3 7 7 2 6 .9 8 0 .0 5 9 1 2 7 0 .2 8 5 6 2 8 1 7 9142 .3 2 1 6 8 6 9 .2 8 6 4 7 2 0 0 .9 6 1006 4 3
9 /1 /9 6  4 :0 0 30 :00 :00 96 2 .68 13.6 -0 .519 -0 .084 0 .435 3 5 9 4 3 .6 2 0 .0 6 9 7 5 4 0 .2 7 6 6 5 8 2 0 1 3 0 4 .2 2 3 7 2 4 7 .8 3 6 8 1 1 7 5 .6 7 1006 4 3
9 /1 /9 6  7 :00 33 :00 :00 94 2 .87 13.6 0 .245 0 .4 9 0 0 .245 2 0 0 1 0 .0 7 0 .0 8 0 1 3 5 0 .2 6 9 3 4 7 2 2 2 2 7 2 .8 2 4 2 2 8 2 .8 7 7 1 9 2 9 6 .0 5 1006 4 3
9 /1 /9 6  10:00 36 :00 :00 94 3.31 13.6 0 .814 1.113 0 .299 2 4 5 0 1 .6 3 0 .1 0 6 9 8 0 .2 5 4 7 3 7 2 7 4 1 2 4 2 9 8 6 2 5 .5 9 8 1 1 3 6 2 .6 9 1006 4 3
9 /1 /9 6  13:00 39 :00 :00 92 3 .10 13.6 0 .184 0 .5 4 8 0 .364 2 9 9 4 7 .0 3 0 .0 9 3 6 7 9 0 .2 6 1 3 5 2 4 8 8 0 7 .5 2 7 8 7 5 4 .4 9 8 6 6 0 7 0 .1 2 1006 4 3
9/1 /9 6  16:00 4 2 :0 0 :0 0 82 3 .19 13.6 -0 .452 -0 .1 8 3 0 .269 2 2 0 0 2 .7 0 .0 9 9 2 7 0 .2 5 8 4 4 2 2 5 9 5 3 0 .8 2 8 1 5 3 3 .4 8 8 4 0 4 3 1 .9 5 1006 4 3
9/1 /9 6  19:00 45 :0 0 :0 0 82 3.46 13.6 0 .027 0 .204 0 .177 1 4395 .74 0 .1 1 7 0 2 8 0 .250361 2 9 2 8 3 7 .5 3 0 7 2 3 3 .2 6 8 8 3 1 5 0 .1 0 1006 4 3
9 /1 /9 6  2 2 :00 4 8 :0 0 :0 0 62 2 .79 13.6 0 .657 0 .8 1 2 0 .155 1 2589 .3 0 .0 7 5 6 7 5 0 .272341 2 1 3 3 3 8 .4 2 2 5 9 2 7 .6 9 7 9 9 7 4 1 .4 2 100643
9 /2 /9 6  1:00 51 :0 0 :0 0 76 2 .09 13.6 0 .174 0 .3 9 0 0 .216 176 1 0 .0 4 0 .0 4 2 1 5 3 0 .3 0 4 9 0 7 141793 .2 159403.21 5 7 7 9 9 6 .3 5 100643
9 /2 /9 6  4 :0 0 54 :0 0 :0 0 68 1.93 13.6 -0 .466 -0 .255 0.211 17197.1 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 1 2 7148 .4 144 3 4 5 .5 0 4 5 5 6 2 3 .0 6 1006 4 3
9 /2 /9 6  7 :00 57 :0 0 :0 0 62 1.73 12.0 -0 .027 0 .124 0.151 1 2261 .38 0 .0 2 8 7 4 2 0 .3 2 8 2 9 8 101103 1 1 3364 .34 3 8 6 5 6 4 .7 6 9 2 5 0 4
9 /2 /9 6  10:00 60 :0 0 :0 0 66 1.61 12.0 0 .747 0 .9 2 4 0 .1 7 7 14395 .74 0 .0 2 4 8 4 8 0 .3 3 7 6 5 7 91738 .71 10 6134 .46 3 2 9 2 4 8 .2 0 9 2 5 0 4
9 /2 /9 6  13:00 63 :00 :00 52 1.54 12.0 0 .440 0 .6 6 8 0 .2 2 8 1 8602 .13 0 .0 2 2 7 0 8 0 .3 4 3 5 7 7 86447 .01 1 0 5049 .14 3 1 6 7 7 5 .4 0 9 2 5 0 4
9/2 /9 6  16:00 66 :00 :00 104 1.52 10.7 -0 .307 0 .0 3 0 0 .337 2 7 6 7 9 .9 4 0 .0 2 2 1 1 5 0 .3 4 5 3 3 8 784 8 9 .6 6 1 0 6169 .59 3 1 6828 .11 8 5 6 2 8
9/2 /9 6  19:00 69 :0 0 :0 0 58 1.43 10.7 -0 .193 0 .089 0 .2 8 2 230 8 4 .4 6 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 72 2 8 1 .8 9 5 3 6 6 .2 6 3 0 2 3 0 3 .7 8 8 5 6 2 8
9/2 /9 6  2 2 :00 72 :0 0 :0 0 58 1.32 10.7 0 .5 0 9 0 .7 6 3 0 .2 5 4 2 0 7 5 6 .6 3 0 .0 1 6 6 1 8 0 .3 6 4 9 2 2 6 4 9 7 6 .9 9 8 5 7 3 3 .6 2 2 7 1 6 4 9 .8 2 8 5 6 2 8
9 /3 /9 6  1:00 75 :00 :00 58 1.24 10.7 0 .3 4 3 0 .6 0 7 0 .2 6 4 2 1 5 8 7 .0 9 0 .014641 0 .3 7 3 9 5 3 5 9 8 6 2 .0 9 8 1 4 4 9 .1 8 2 5 0 7 7 4 .2 0 8 5 6 2 8
9 /3 /9 6  4 :0 0 78 :00 :00 58 1.17 9 .7 -0.321 -0 .0 6 7 0 .2 5 4 2 0 7 5 6 .6 3 0 .0 1 3 0 1 5 0 .3 8 2 5 4 6 5 1 5 0 9 .2 5 7 2 2 6 5 .8 8 80151
9 /3 /9 6  7 :00 8 1 :00:00 58 1.10 9 .7 -0 .207 -0 .038 0 .1 6 9 13738 .29 0 .0 1 1 4 8 6 0 .3 9 1 8 8 6 4 7 5 1 9 .6 6 6 1 2 5 7 .9 5 80151
Is = 1 2 1 8 7 8 9 4 .1 5
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9/4/96 19.00 0:00:00 100 1.04 13.6 -0.267 -0.030 0.237 19347.15 0.010253 0.400576 57947.18 77294.33 100643
9/4/96 22:00 3:00:00 100 1.18 13.6 0.075 0.267 0.192 15630.2 0.013242 0.381275 67401.39 83031.60 100643
9/5/96 1:00 6:00:00 100 1.33 13.6 0.399 0.615 0.216 17610.04 0.016874 0.363847 78141.72 95751.76 100643
9/5/96 4:00 9:00:00 102 1.59 13.6 0.076 0.303 0.227 18519.4 0.024226 0.339311 98211.37 116730.77 318723.79 100643
9/5/96 7:00 12:00:00 102 1.75 13.6 -0.277 -0.041 0.236 19264.33 0.02942 0.326826 111454.8 130719.12 371174.83 100643
9/5/96 10:00 15:00:00 104 1.86 13.6 0.105 0.293 0.188 15300.79 0.033286 0.319128 120946.3 136247.05 400449.26 100643
9/5/96 13:00 18:00:00 100 1.91 13.6 0.575 0.8 0.225 18353.97 0.035124 0.315835 125363.6 143717.53 419946.87 100643
9/5/96 16:00 21:00:00 98 1.95 13.6 0.347 0.641 0.294 24084.52 0.03663 0.313286 128943.5 153027.97 445118.25 100643
9/5/96 19:00 24:00:00 84 2.30 8.2 -0.182 0.192 0.374 30788.55 0.051174 0.293704 120343.6 151132.17 456240.21 71574
9/5/96 22:00 27:00:00 88 2.84 8.2 -0.1 0.332 0.432 35689.22 0.078448 0.270456 166495.5 202184.73 529975.35 71574
9/6/96 1:00 30:00:00 80 3.11 8.9 0.34 0.675 0.335 27512.3 0.094292 0.261021 200349.5 227861.84 645069.86 75635
9/6/96 4:00 33:00:00 80 2.58 8.9 0.237 0.58 0.343 28183.1 0.064582 0.280803 150225.4 178408.50 609405.52 75635
9/6/96 7:00 36:00:00 78 1.96 8.9 -0.211 0.006 0.217 17692.66 0.037011 0.31266 99603.02 117295.68 443556.27 75635
9/6/96 10:00 39:00:00 84 1.62 8.9 -0.075 0.006 0.081 6548.788 0.025161 0.336841 75635.77 82184.56 299220.35 75635
9/6/96 13:00 42:00:00 68 1.39 8.2 0.477 0.494 0.017 1368.967 0.018451 0.357623 57528.32 58897.29 211622.77 71574
9/6/96 16:00 45:00:00 68 1.23 8.9 0.482 0.55 0.068 5493.304 0.014403 0.375139 51589.05 57082.35 75635
9/6/96 19:00 48:00:00 68 1.09 8.9 -0.054 0.03 0.084 6792.603 0.011276 0.393288 43886.06 50678.66 75635
Is =  5 1 5 0 5 0 3 .3
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10/8/96 13:00 126:00:00 80 2.97 9.7 0.098 0.548 0.450 37216.99 0.085892 0.265764 195238.3 232455.25 724688.07 80151
10/8/96 16:00 129:00:00 74 2.1 10.7 0.552 0.822 0.270 22085.85 0.042562 0.304339 123344.1 145429.93 566827.77 85628
10/8/96 19:00 132:00:00 72 1.67 12.0 0.280 0.728 0.448 37047.08 0.026759 0.332861 96374.83 133421.91 418277.76 92504
10/8/96 22:00 135:00:00 66 1.6 10.7 -0.247 0.060 0.307 25169.54 0.024536 0.338481 84180.44 109349.98 364157.84 85628
10/9/96 1:00 138:00:00 100 1.39 10.7 -0.041 0.321 0.362 29778.84 0.018451 0.357623 69589.34 99368.18 313077.24 85628
10/9/96 4:00 141:00:00 68 1.26 10.7 0.529 0.974 0.445 36792.29 0.015123 0.371621 61125.08 97917.36 295928.32 85628
10/9/96 7:00 144:00:00 68 1.08 9.7 0.374 0.756 0.382 31462.5 0.011067 0.394708 46403.43 77865.93 263674.94 80151
10/9/96 10:00 147:00:00 68 0.94 9.7 -0.206 0.168 0.374 30788.55 0.008354 0.416727 38888.45 69677.00 80151
10/9/96 13:00 150:00:00 68 0.89 10.7 -0.071 0.247 0.318 26088.97 0.007479 0.425729 39498.68 65587.65 85628
Is=  1898 9 0 1 6 .1 7
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S to rm  Definition 
(n/m )
11 /19 /96  2 2 :00 126:00:00 82 1 .43 12.0 -0.331 -0 .022 0 .3 0 9 2 5 3 3 6 .6 2 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 78388.71 1 0 3 7 2 5 .3 3 309 8 0 8 .6 1 9 25 0 4
11/20 /96  1:00 129:00:00 82 1 .33 12.0 0 .415 0 .6 9 9 0 .2 8 4 2 3 2 5 1 .0 4 0 .0 1 6 8 7 4 0 .3 6 3 8 4 7 713 3 9 .0 3 9 4 5 9 0 .0 7 2 9 7 4 7 3 .1 0 9 25 0 4
1 1 /20 /96  4 :0 0 132:00:00 82 1 .23 12.0 0 .544 0 .872 0 .3 2 8 2 6 9 2 5 .8 7 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 645 5 6 .0 5 9 1 4 8 1 .9 2 2 7 9 1 0 7 .9 8 925 0 4
1 1 /20 /96  7 :00 135:00 :00 82 1 .06 12.0 -0 .109 0.201 0 .3 1 0 2 5 4 2 0 .1 7 0 .0 1 0 6 5 6 0 .3 9 7 6 0 3 5 3649 .02 7 9 0 6 9 .1 9 92504
11 /20 /96  10:00 138:00 :00 82 1 .02 12.0 -0 .327 -0 .067 0 .2 6 0 2 1 2 5 4 .7 9 0 .0 0 9 8 5 7 0 .4 0 3 6 2 9 5 1198 .96 7 2 4 5 3 .7 5 92504
11 /21 /96  10:00 162:00 :00 62 0 .7 8 10.7 -0 .407 -0 .1 2 9 0 .2 7 8 2 2 7 5 1 .4 3 0 .0 0 5 7 2 5 0 .4 4 8 2 6 6 3 3800 .23 5 6 5 5 1 .6 6 856 2 8
11 /21 /96  13:00 165:00 :00 62 0 .7 7 10.7 0.021 0 .278 0 .2 5 7 2 1 0 0 5 .6 6 0 .0 0 5 5 7 7 0 .4 5 0 5 3 3 3 3299 .46 5 4 3 0 5 .1 2 856 2 8
11 /21 /96  16:00 168:00 :00 62 0 .7 3 10.7 0.551 0 .876 0 .3 2 5 2 6 6 7 4 .6 9 0 .0 0 5 0 0 6 0 .4 6 0 0 2 9 3 1325 .62 58000 .31 856 2 8
11 /21 /96  19:00 171:00 :00 62 0 .9 2 4 .3 0 .109 0 .510 0.401 3 3 0 6 5 .6 9 0 .007998 0 .4 2 0 2 4 6 19107 .74 5 2 1 7 3 .4 3 165260 .61 46 3 3 3
11 /21 /96  2 2 :0 0 174:00 :00 62 1 .26 4 .8 -0 .508 -0 .052 0 .4 5 6 3 7 7 2 6 .9 8 0 .015123 0 .371621 3 3687 .25 7 1 4 1 4 .2 2 1 8 5 3 8 1 .4 9 4 9 8 9 7
1 1 /22 /96  1 :00 177:00 :00 50 2 .0 3 6.2 -0 .063 0 .3 9 5 0 .4 5 8 3 7 8 9 7 .0 5 0 .0 3 9 7 3 8 0 .3 0 8 4 8 3914 .84 1 2 1 8 1 1 .8 9 2 8 9 8 3 9 .1 7 59287
1 1 /22 /96  4 :0 0 180:00 :00 54 2 .3 5 7.0 0 .700 1.234 0 .5 3 4 4 4 3 8 9 .6 9 0 .0 5 3 4 5 3 0 .2 9 1 2 4 4 113397 .5 157 7 8 7 .1 7 4 1 9 3 9 8 .5 8 643 3 8
1 1 /22 /96  7 :00 183:00 :00 50 2 .5 7.0 0.433 1.016 0 .5 8 3 4 8 6 0 6 .5 2 0 .060591 0 .2 8 4 2 8 3 124925 .9 173 5 3 2 .4 3 4 9 6 9 7 9 .3 9 6 43 3 8
11 /22 /96  10:00 186:00 :00 50 2 .3 4 7.6 -0 .367 0 .183 0 .5 5 0 4 5 7 6 3 .9 6 0 .052993 0 .2 9 1 7 3 118183 1 6 3 9 4 6 .9 8 5 0 6 2 1 9 .1 2 680 0 3
11 /22 /96  13:00 189:00 :00 50 1 .84 8 .2 -0 .253 0 .130 0 .3 8 3 3 1 5 4 6 .7 8 0 .0 3 2 5 6 5 0 .3 2 0 4 8 8 6184 .96 117 7 3 1 .7 4 4 2 2 5 1 8 .0 9 71574
11 /22 /96  16:00 192:00 :00 50 1 .59 7 .6 0 .4 8 3 0 .8 8 5 0 .4 0 2 3 3 1 5 0 .1 7 0 .0 2 4 2 2 6 0 .339311 66169.31 9 9 3 1 9 .4 8 3 2 5 5 7 6 .8 3 6 80 0 3
11/22 /96  19:00 195:00 :00 38 1.4 7.6 0 .325 0 .7 4 8 0 .4 2 3 3 4 9 2 6 .5 5 0 .018721 0 .3 5 6 6 2 2 5 5046 .86 89973 .41 2 8 3 9 3 9 .3 3 6 8 0 0 3
11 /22 /96  2 2 :00 198:00 :00 38 1.3 7 .6 -0 .445 -0 .010 0 .4 3 5 3 5 9 4 3 .6 2 0 .016112 0 .3 6 7 1 0 7 495 3 7 .9 6 8 5 4 8 1 .5 9 2 6 3 1 8 2 .4 9 6 80 0 3
11 /23 /96  1 :00 201 :0 0 :0 0 38 1 .34 7 .6 -0 .298 0 .085 0 .3 8 3 3 1 5 4 6 .7 8 0 .0 1 7 1 3 2 0 .3 6 2 7 8 3 517 1 2 .6 8 8 3 2 5 9 .4 7 2 5 3 1 1 1 .5 8 680 0 3
11 /23 /96  4 :0 0 204 :0 0 :0 0 38 1 .29 7 .6 0 .6 2 0 0 .938 0 .3 1 8 2 6 0 8 8 .9 7 0 .0 1 5 8 6 2 0 .3 6 8 2 1 7 490 0 0 .3 2 7 5 0 8 9 .2 9 2 3 7 5 2 3 .1 4 680 0 3
11 /23 /96  7 :00 2 0 7 :0 0 :0 0 38 1 .14 7.6 0 .652 0 .992 0 .3 4 0 2 7 9 3 1 .4 7 0 .0 1 2 3 4 8 0 .386451 412 2 7 .9 6 6 9 1 5 9 .4 3 2 1 6 3 7 3 .0 8 680 0 3
11/23 /96  10:00 21 0 :0 0 :0 0 38 0 .9 7 .0 -0 .218 0.071 0 .2 8 9 2 3 6 6 7 .6 5 0 .0 0 7 6 5 0 .4 2 3 8 7 3 279 3 8 .2 5 5 1 6 0 5 .9 0 1 8 1 1 4 7 .9 9 643 3 8
11 /23 /96  13:00 213 :0 0 :0 0 38 0 .8 7 .0 -0 .438 -0 .186 0 .2 5 2 2 0 5 9 0 .6 6 0 .0 0 6 0 2 6 0 .4 4 3 8 5 238 8 4 .6 8 4 4 4 7 5 .3 4 64338
11 /23 /96  16:00 216 :0 0 :0 0 38 0 .6 9 7 .0 0 .3 2 3 0 .473 0 .1 5 0 1 2179 .42 0 .0 0 4 4 6 6 0 .4 7 0 2 7 8 19724 .33 3 1 9 0 3 .7 5 6 4 3 3 8
Is= 2 3 4 1 4 6 9 0 .6 1
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S to rm  Definition 
J n /m )
1 1 /2 6 /9 6  10:00 0 :00 :00 104 0 .7 8 .2 0 .464 0.481 0 .0 1 7 1368 .967 0 .0 0 4 5 9 8 0 .4 6 7 6 4 2 3 2 9 3 .5 4 24662.51 715 7 4
11 /2 6 /9 6  13:00 3 :00 :00 104 0 .65 8 .9 -0 .3 8 7 -0 .3 7 9 0 .0 0 8 643 .8 5 7 8 0 .0 0 3 9 5 7 0 .4 8 1 3 8 8 2 3 0 4 8 .3 2 236 9 2 .1 8 75635
1 1 /2 6 /9 6  16:00 6 :00 :00 104 0 .73 9 .7 -0 .3 0 4 -0 .2 2 5 0 .0 7 9 6 3 86 .295 0 .0 0 5 0 0 6 0 .4 6 0 0 2 9 28621 .61 35007.91 80151
11 /2 6 /9 6  19 :00 9 :00 :00 24 1.53 5 .8 0 .4 2 5 0 .6 0 6 0.181 14724.71 0 .02241 0 .3 4 4 4 5 3 5 1 9 3 5 .4 66660.11 1 5 2 5 0 2 .0 2 56682
11 /2 6 /9 6  2 2 :0 0 12:00:00 30 2 .22 6 .6 0 .304 0 .5 3 3 0 .2 2 9 18684 .87 0 .0 4 7 6 3 3 0 .2 9 7 7 9 7 1 0 0225 .4 118910 .22 2 7 8 3 5 5 .5 0 618 3 7
11 /2 7 /9 6  1:00 15:00:00 52 1.75 7 .0 -0 .3 8 9 -0 .0 2 9 0 .3 6 0 2 9610 .7 0 .0 2 9 4 2 0 .3 2 6 8 2 6 7 2 2 0 3 .5 7 101814 .27 3 3 1 0 8 6 .7 5 643 3 8
11 /2 7 /9 6  4 :0 0 18:00:00 46 1.73 8 .2 -0 .207 0.051 0 .2 5 8 210 8 8 .6 9 0 .0 2 8 7 4 2 0 .3 2 8 2 9 8 7 8 7 3 7 .9 7 998 2 6 .6 7 302 4 6 1 .4 1 71574
1 1 /2 7 /9 6  7 :00 21 :00 :00 50 1.74 7 .6 0 .6 2 8 0 .8 8 8 0 .2 6 0 21 2 5 4 .7 9 0 .0 2 9 0 8 0 .3 2 7 5 5 9 7 5 5 4 7 .3 8 9 6 802 .16 2 9 4 9 4 3 .2 4 68003
11 /2 7 /9 6  10 :00 24 :00 :00 50 1.73 7 .6 0 .5 9 8 0 .8 1 9 0.221 18023 .24 0 .0 2 8 7 4 2 0 .3 2 8 2 9 8 7 4 9 0 5 .9 6 9 2 929 .19 2 8 4 5 9 7 .0 3 68003
11 /2 7 /9 6  13 :00 27 :00 :00 52 1.6 7 .6 -0 .2 1 9 0.031 0 .2 5 0 2 0 4 2 4 .7 3 0 .0 2 4 5 3 6 0 .338481 6 6 7 7 8 .2 3 872 0 2 .9 6 2 7 0 1 9 8 .2 3 680 0 3
11 /2 7 /9 6  16 :00 30 :00 :00 60 1.43 8 .9 -0 .382 -0 .1 8 8 0 .1 9 4 15794 .97 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 6 3 4 5 1 .9 3 7 9 246 .90 2 4 9 6 7 4 .7 8 75635
1 1 /2 7 /9 6  19 :00 33 :00 :00 34 1.44 7.0 0 .275 0 .3 9 0 0 .1 1 5 9317 .32 0 .019821 0 .3 5 2 7 1 6 5 4 0 8 6 .8 6 634 0 4 .1 8 2 1 3 9 7 6 .6 2 643 3 8
1 1 /2 7 /9 6  2 2 :0 0 36 :00 :00 34 1.53 6 .6 0 .3 9 7 0 .6 0 2 0 .2 0 5 16701 .9 0 .02241 0 .3 4 4 4 5 3 5 6 7 7 0 .4 2 73472.31 2 0 5 3 1 4 .7 4 618 3 7
1 1 /2 8 /9 6  1:00 39 :00 :00 34 1.53 6 .6 -0 .227 0 .0 4 8 0 .2 7 5 225 0 1 .7 6 0 .02241 0 .3 4 4 4 5 3 5 6 7 7 0 .4 2 792 7 2 .1 8 2 2 9 1 1 6 .7 4 618 3 7
11 /2 8 /9 6  4 :0 0 42 :00 :00 34 1.36 7.0 -0 .290 -0 .0 8 8 0 .2 0 2 16454 .43 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 4 9 7 7 2 .4 2 662 2 6 .8 5 2 1 8 2 4 8 .5 5 64338
11 /2 8 /9 6  7 :00 45 :00 :00 34 1.05 7.6 0 .434 0 .5 2 3 0 .0 8 9 7 1 99 .162 0 .0 1 0 4 5 3 0 .3 9 9 0 8 3 6 8 3 0 .8 2 4 4 0 2 9 .9 9 1 6 5 3 8 5 .2 6 68003
1 1 /2 8 /9 6  10 :00 48 :00 :00 34 0 .89 7 .6 0 .654 0 .7 2 8 0 .0 7 4 598 0 .2 3 9 0 .0 0 7 4 7 9 0 .4 2 5 7 2 9 2 9 5 1 7 .6 2 3 5497 .86 680 0 3
1 1 /2 8 /9 6  13 :00 51 :00 :00 34 0 .85 9 .7 -0 .019 0 .0 8 5 0 .1 0 4 842 0 .3 4 7 0 .0 0 6 8 1 3 0 .4 3 3 4 5 3 3 4 3 3 7 .9 6 42758.31 80151
Is= 3 1 9 5 8 6 0 .8 6
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S to rm  Definition 
(n /m )
3 /31 /97  4 :00 0 :00:00 30 0 .4 3 8 .2 -0 .0 7 5 0.069 0 .1 4 4 1 1687 .9 0 .0 0 1 7 1 4 0 .5 6 5 7 9 4 1 3 385 .76 2 5 0 7 3 .6 6 7 1 5 7 4
3 /3 1 /9 7  7 :00 3 :00 :00 30 0 .68 4 .0 -0 .3 7 7 -0 .235 0 .1 4 2 11 524 .14 0 .0 0 4 3 3 6 0 .4 7 2 9 7 11 4 0 3 .7 7 2 2 9 2 7 .9 2 4 4 1 3 0
3 /31 /97  10:00 6:00:00 30 0 .93 5 .5 0 .0 9 5 0.418 0 .3 2 3 2 6 5 0 7 .2 9 0 .0 0 8 1 7 5 0 .4 1 8 4 7 3 2 3 8 6 6 .1 2 50373 .41 5 4 6 9 0
3 /3 1 /9 7  13:00 9 :00 :00 30 1.17 6 .2 0 .3 3 7 0.627 0 .2 9 0 23751 0 .0 1 3 0 1 5 0 .3 8 2 5 4 6 3 6 5 7 3 .5 6 0 3 2 4 .5 0 16 6046 .87 5 9 2 8 7
3 /3 1 /9 7  16:00 12:00 :00 30 1.23 6 .2 -0 .0 8 7 0.224 0.311 2 5 5 0 3 .7 4 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 3 9 3 3 3 .7 4 6 4 8 3 7 .4 8 1 8 7742 .97 5 9 2 8 7
3 /3 1 /9 7  19:00 15:00 :00 30 1.12 6 .2 -0 .3 8 3 -0 .056 0 .3 2 7 2 6 8 4 2 .1 3 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 3 4 3 3 7 .6 6 6 1 1 7 9 .7 9 189025.91 5 9 2 8 7
3 /3 1 /9 7  2 2 :0 0 18:00:00 30 1.48 6 .6 0 .1 2 5 0.320 0 .1 9 5 1 5 877 .37 0 .0 2 0 9 5 2 0 .3 4 8 9 5 7 5 4 0 3 4 .9 5 6 9 9 1 2 .3 2 19 6638 .17 6 1 8 3 7
4 /1 /9 7  1:00 21 :00 :00 30 1.45 7 .0 0 .5 6 2 0.803 0.241 1 9 678 .53 0.0201 0 .3 5 1 7 6 3 5 4 6 3 6 .6 9 7 4 3 1 5 .2 2 2 1 6 3 4 1 .3 0 6 4 3 3 8
4 /1 /9 7  4 :0 0 24 :00 :00 32 1.69 7.6 0 .1 5 7 0 .593 0 .4 3 6 36 0 2 8 .4 4 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 7 2 3 6 3 .3 7 1 0 8 3 9 1 .8 2 2 7 4 0 6 0 .5 5 6 8 0 0 3
4 /1 /9 7  7 :00 27 :00 :00 36 2 .0 6 7.6 -0 .3 9 6 0.101 0 .4 9 7 4 1 2 2 1 .5 4 0 .0 4 0 9 3 6 0 .3 0 6 6 3 6 97279 .01 1 3 8 5 0 0 .5 5 3 7 0 3 3 8 .5 5 6 8 0 0 3
4 /1 /9 7  10 :00 30 :00 :00 52 2 .6 5 8 .9 -0 .1 1 9 0.37 0 .4 8 9 4 0 5 3 8 .3 5 0.068181 0 .2 7 7 8 7 9 15 6 4 8 8 .5 1 9 7 0 2 6 .8 9 5 0 3 2 9 1 .1 6 7 5 6 3 5
4 /1 /9 7  13:00 33 :00 :00 68 2 .72 12.0 0 .3 6 6 0 .895 0 .5 2 9 4 3 9 6 0 .7 5 0 .0 7 1 8 7 9 0.275061 19 1 9 6 3 .3 2 3 5 9 2 4 .0 6 6 4 9 4 2 6 .4 3 9 2 5 0 4
4 /1 /9 7  16:00 36 :00 :00 68 2.71 12.0 0 .2 5 4 0 .919 0 .6 6 5 5 5 7 1 7 .2 7 0 .0 7 1 3 4 4 0 .275457 19 0 9 2 7 .6 2 4 6 6 4 4 .9 0 7 2 3 8 5 3 .4 4 9 2 5 0 4
4 /1 /9 7  19:00 39 :00 :00 66 2.41 12.0 -0 .3 8 9 0 .274 0 .6 6 3 5 5 5 4 3 .0 3 0 .0 5 6 2 5 4 0 .288387 16 0 9 5 8 .4 2 1 6 5 0 1 .3 9 6 9 4 7 1 9 .4 4 9 2 5 0 4
4 /1 /9 7  2 2 :0 0 42 :0 0 :0 0 66 2 .2 3 12.0 -0 .132 0 .356 0 .4 8 8 4 0 4 5 2 .9 9 0 .0 4 8 0 6 9 0 .297274 14 4 0 1 0 .8 1 8 4 4 6 3 .8 0 6 0 1 4 4 7 .7 8 9 2 5 0 4
4 /2 /9 7  1:00 45 :0 0 :0 0 66 2 .77 12.0 0 .5 1 5 1.055 0 .5 4 0 4 4 9 0 4 .7 4 0 .0 7 4 5 8 0 .2 7 3 1 0 8 1 9 7 1 7 7 2 4 2 0 8 1 .7 4 6 3 9 8 1 8 .3 0 9 2 5 0 4
4 /2 /9 7  4 :0 0 48 :0 0 :0 0 66 2 .84 12.0 0 .3 8 3 0.961 0 .5 7 8 4 8 1 7 5 .1 3 0 .0 7 8 4 4 8 0 .270456 2 0 4 5 7 4 .7 2 5 2 7 4 9 .7 9 7 4 2 2 4 7 .2 9 925 0 4
4 /2 /9 7  7 :00 51 :00 :00 68 2 .38 12.0 -0 .2 9 5 0.218 0 .5 1 3 4 2 5 8 9 .8 6 0 .0 5 4 8 4 4 0 .289803 15 8 0 7 9 .5 2 0 0 6 6 9 .3 7 6 8 0 1 2 8 .7 5 9 2 5 0 4
4 /2 /9 7  10:00 54 :00 :00 60 2 .14 12.0 -0 .3 2 5 0 .017 0 .3 4 2 2 8 0 9 9 .2 2 0 .044221 0 .302102 1 3 5 8 3 1 .7 1 6 3 9 3 0 .9 2 5 4 6 9 0 0 .4 4 9 2 5 0 4
4 /2 /9 7  13:00 57 :00 :00 54 1.88 12.0 0 .28 0.636 0 .3 5 6 2 9 2 7 4 .5 3 0 .0 3 4 0 1 5 0 .317796 113322.1 1 4 2 5 9 6 .6 4 4 5 9 7 9 1 .3 4 925 0 4
4/2 /9 7  16:00 60 :00 :00 84 1.74 12.0 0 .32 0.731 0.411 3 3 9 1 0 .9 3 0 .0 2 9 0 8 0 .3 2 7 5 5 9 1 0 1 8 9 9 .9 1 3 5 8 1 0 .8 3 4 1 7 6 1 1 .2 0 925 0 4
4 /2 /9 7  19:00 63 :00 :00 60 1.6 12.0 -0 .2 5 9 0.121 0 .3 8 0 3 1 2 9 3 .9 5 0 .0 2 4 5 3 6 0.338481 90975 .01 1 2 2 2 6 8 .9 6 3 8 7 1 1 9 .6 8 925 0 4
4 /2 /9 7  22 :00 66 :00 :00 64 1.57 12.0 -0 .364 -0 .034 0 .3 3 0 2 7 0 9 3 .3 7 0 .0 2 3 6 1 3 0 .340995 8 8 6 9 9 .3 8 1 1 5 7 9 2 .7 5 3 5 7 0 9 2 .5 7 9 2 5 0 4
4 /3 /9 7  1:00 69 :00 :00 78 1.51 12.0 0 .319 0 .608 0 .2 8 9 2 3 6 6 7 .6 5 0 .021821 0 .3 4 6 2 3 8 4 2 1 7 .9 9 1 0 7 8 8 5 .6 4 3 3 5 5 1 7 .5 8 9 2 5 0 4
4 /3 /9 7  4 :00 72 :00 :00 88 1.37 13.6 0 .564 0.864 0 .3 0 0 2 4 5 8 5 .0 9 0 .0 1 7 9 1 8 0 .359656 8 1 1 1 0 .5 2 105695 .61 3 2 0 3 7 1 .8 7 1006 4 3
4 /3 /9 7  7 :00 75 :00 :00 88 1.32 13.6 -0 .0 7 7 0 .242 0 .3 1 9 26172 .61 0 .0 1 6 6 1 8 0 .364922 7 7 4 0 6 .3 6 1 0 3 5 7 8 .9 7 3 1 3 9 1 1 .8 6 1006 4 3
4 /3 /9 7  10:00 78 :00 :00 88 1.28 13.6 -0 .4 8 2 -0 .193 0 .2 8 9 2 3 6 6 7 .6 5 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 7 4 4 9 2 .3 9 9 8 1 6 0 .0 4 302608 .51 1006 4 3
4 /3 /9 7  13:00 81 :00 :00 88 1.29 13.6 0 .076 0 .364 0 .2 8 8 2 3584 .31 0 .0 1 5 8 6 2 0 .368217 7 5 2 1 6 .7 5 9 8 8 0 1 .0 6 1006 4 3
4 /3 /9 7  16:00 84 :00 :00 88 1.28 13.6 0 .489 0 .774 0 .2 8 5 2 3 3 3 4 .3 4 0 .0 1 5 6 1 4 0 .369339 7 4 4 9 2 .3 9 9 7 8 2 6 .7 3 1006 4 3
Is=  1 0 2 7 6 0 5 1 .9 7
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S to rm  Definition 
(n/m )
6 /8 /9 7  1 :00 126:00:00 74 2 .1 3 8 .9 -0 .109 0.407 0 .5 1 6 42846 .71 0 .0 4 3 8 0 3 0 .3 0 2 6 5 5 1 1 2605 .9 1 5 5 4 5 2 .5 7 4 6 8 6 6 0 .2 3 756 3 5
6 /8 /9 7  4 :0 0 129:00 :00 66 1.91 9.7 -0 .442 0.011 0 .4 5 3 374 7 1 .9 4 0 .0 3 5 1 2 4 0 .3 1 5 8 3 5 1 0 1265 .8 1 3 8 7 3 7 .7 4 4 4 1 2 8 5 .4 7 80151
6 /8 /9 7  7 :00 132:00:00 66 1 .83 9.7 0 .1 4 0.487 0 .3 4 7 2 8 5 1 8 .7 5 0 .0 3 2 2 0 8 0 .3 2 1 1 6 4 9 5 2 3 7 .9 8 1 2 3 7 5 6 .7 3 3 9 3 7 4 1 .7 0 80151
6 /8 /9 7  10:00 135:00:00 68 1.77 9.7 0 .4 5 2 0.798 0 .3 4 6 2 8 4 3 4 .8 2 0 .0 3 0 1 0 5 0 .3 2 5 3 7 7 90 8 1 8 .2 1 1 9 2 5 3 .0 2 3 6 4 5 1 4 .6 2 80151
6 /8 /9 7  13:00 138:00:00 84 1 .68 10.7 -0 .0 8 3 0 .2 4 3 0 .3 2 6 26758 .41 0 .0 2 7 0 8 5 0 .3 3 2 0 8 5 9 0 0 3 2 .1 9 1 1 6 7 9 0 .6 0 3 5 4 0 6 5 .4 4 856 2 8
6 /8 /9 7  16:00 141:00:00 66 1.66 9.7 -0 .3 2 8 -0 .008 0 .3 2 0 2 6 2 5 6 .2 7 0 .0 2 6 4 3 6 0 .3 3 3 6 4 3 8 2 9 4 2 .0 8 1 0 9 1 9 8 .3 5 3 3 8 9 8 3 .4 2 80151
6 /8 /9 7  19:00 144:00:00 84 1.57 9.7 0 .2 7 7 0 .539 0 .2 6 2 2 1 4 2 0 .9 2 0 .0 2 3 6 1 3 0 .3 4 0 9 9 5 7 6 7 1 8 .1 7 9 8 1 3 9 .0 9 3 1 1 0 0 6 .1 5 80151
6 /8 /9 7  22 :00 147:00:00 90 1.42 10.7 0 .666 0 .903 0 .2 3 7 19347 .15 0 .0 1 9 2 6 7 0 .3 5 4 6 5 7 1 6 0 4 .8 3 9 0 9 5 1 .9 8 2 8 3 6 3 6 .6 0 856 2 8
6 /9 /9 7  1:00 150:00:00 66 1.21 9.7 0 .1 0 4 0.417 0 .3 1 3 2 5 6 7 0 .9 0 .0 1 3 9 3 2 0.377551 5 3 8 4 6 .4 4 7 9 5 1 7 .3 4 2 5 5 7 0 3 .9 7 80151
6 /9 /9 7  4 :00 153:00:00 66 1 .18 10.7 -0 .406 -0 .112 0 .2 9 4 2 4 0 8 4 .5 2 0 .0 1 3 2 4 2 0 .3 8 1 2 7 5 5 6 1 3 6 .4 9 802 2 1 .0 1 856 2 8
6 /9 /9 7  7 :00 156:00:00 66 1.19 9.7 -0 .044 0 .23 0 .2 7 4 2 2 4 1 8 .5 6 0 .0 1 3 4 7 0 .3 8 0 0 1 9 5 2 6 7 2 .6 5 7 5 091 .21 80151
Is=  2 2 2 3 1 4 2 7 .6 3














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































£  C  
3  O 
C


























Oct 15-22, 1997 Waves at 8m Surge Wave Momentum Flux
Duration 























10/15/97 7:00 0:00:00 78 0.98 4.5 0.795 1.063 0.268 21919.56 0.00909 0.409992 21831.24 43750.80 47774
10/15/97 10:00 3:00:00 78 0.90 10.7 -0.122 0.214 0.336 27596.11 0.00765 0.423873 40033.79 67629.90 85628
10/15/97 13:00 6:00:00 78 1.03 4.8 -0.538 -0.271 0.267 21836.43 0.010054 0.402092 24795.55 46631.98 49897
10/15/97 16:00 9:00:00 78 1.16 5.0 0.335 0.618 0.283 23167.74 0.012791 0.383832 30623.22 53790.96 150634.41 51289
10/15/97 19:00 12:00:00 78 1.29 5.0 0.771 1.128 0.357 29358.56 0.015862 0.368217 35998.38 65356.94 178721.86 51289
10/15/97 22:00 15:00:00 78 1.25 5.2 -0.066 0.365 0.431 35604.44 0.014881 0.37278 35322.85 70927.29 204426.36 52662
10/16/97 1:00 18:00:00 78 1.18 5.2 -0.603 -0.247 0.356 29274.53 0.013242 0.381275 32379.99 61654.53 198872.73 52662
10/16/97 4:00 21:00:00 78 1.24 10.7 0.267 0.559 0.292 23917.74 0.014641 0.373953 59862.09 83779.83 218151.53 85628
10/16/97 7:00 24:00:00 78 1.20 10.7 0.941 1.298 0.357 29358.56 0.0137 0.378778 57367.76 86726.32 255759.22 85628
10/16/97 10:00 27:00:00 72 1.25 10.7 0.215 0.618 0.403 33234.66 0.014881 0.37278 60492.27 93726.93 270679.87 85628
10/16/97 13:00 30:00:00 86 1.66 10.7 -0.600 -0.251 0.349 28686.63 0.026436 0.333643 88554.24 117240.87 316451.69 85628
10/16/97 16:00 33:00:00 56 1.74 6.2 -0.013 0.302 0.315 25838.1 0.02908 0.327559 66113.86 91951.96 313789.24 59287
10/16/97 19:00 36:00:00 60 1.78 6.2 0.780 1.137 0.357 29358.56 0.03045 0.324661 68460.06 97818.62 284655.87 59287
10/16/97 22:00 39:00:00 60 1.75 6.2 0.227 0.712 0.485 40196.99 0.02942 0.326826 66697.12 106894.11 307069.09 59287
10/17/97 1:00 42:00:00 64 1.71 10.7 -0.614 -0.208 0.406 33488.19 0.028073 0.329794 92267.82 125756.01 348975.17 85628
10/17/97 4:00 45:00:00 68 1.76 12.0 -0.049 0.252 0.301 24668.55 0.029761 0.326099 103501.4 128169.90 380888.87 92504
10/17/97 7:00 48:00:00 86 1.66 10.7 0.935 1.273 0.338 27763.77 0.026436 0.333643 88554.24 116318.01 366731.87 85628
10/17/97 10:00 51:00:00 86 1.55 10.7 0.543 0.957 0.414 34164.7 0.023008 0.342709 80604.74 114769.45 346631.19 85628
10/17/97 13:00 54:00:00 60 1.54 10.7 -0.492 -0.096 0.396 32643.44 0.022708 0.343577 79897.18 112540.63 340965.11 85628
10/17/97 16:00 57:00:00 64 1.56 10.7 -0.308 0.017 0.325 26674.69 0.023309 0.341848 81314.83 107989.53 330795.23 85628
10/17/97 19:00 60:00:00 68 1.56 10.7 0.646 0.948 0.302 24752.02 0.023309 0.341848 81314.83 106066.86 321084.58 85628
10/17/97 22:00 63:00:00 88 1.38 10.7 0.464 0.835 0.371 30535.99 0.018183 0.358634 68922.66 99458.65 308288.27 85628
10/18/97 1:00 66:00:00 66 1.34 10.7 -0.478 -0.077 0.401 33065.69 0.017132 0.362783 66281.83 99347.52 298209.26 85628
10/18/97 4:00 69:00:00 90 1.29 10.7 -0.302 0.028 0.330 27093.37 0.015862 0.368217 63039.26 90132.63 284220.23 85628
10/18/97 7:00 72:00:00 68 1.27 10.7 0.765 1.138 0.373 30704.35 0.015367 0.370474 61760.52 92464.87 273896.26 85628
10/18/97 10:00 75:00:00 54 1.84 6.6 0.773 1.278 0.505 41905.38 0.032565 0.32048 74990.84 116896.22 314041.64 61837
10/18/97 13:00 78:00:00 58 2.23 7.6 -0.244 0.323 0.567 47226.94 0.048069 0.297274 109763 156989.90 410829.18 68003
10/18/97 16:00 81:00:00 62 2.20 8.2 -0.472 0.047 0.519 43103.64 0.046768 0.298853 112508.6 155612.27 468903.26 71574
10/18/97 19:00 84:00:00 60 2.23 8.2 0.391 0.831 0.440 36367.83 0.048069 0.297274 114835.5 151203.30 460223.36 71574
10/18/97 22:00 87:00:00 58 2.12 8.2 0.591 1.081 0.490 40623.71 0.043387 0.303213 106403.2 147026.91 447345.32 71574
10/19/97 1:00 90:00:00 60 1.90 7.0 -0.233 0.416 0.649 54324.5 0.034752 0.316484 81753.82 136078.32 424657.85 64338
10/19/97 4:00 93:00:00 58 2.08 6.6 -0.436 0.152 0.588 49038.17 0.041745 0.305479 90562.06 139600.23 413517.83 61837
10/19/97 7:00 96:00:00 52 2.50 7.6 0.474 1.008 0.534 44389.69 0.060591 0.284283 130905.9 175295.56 472343.68 68003
10/19/97 10:00 99:00:00 50 2.65 7.6 0.864 1.530 0.666 55804.41 0.068181 0.277879 143341.1 199145.48 561661.55 68003
10/19/97 13:00 102:00:00 64 3.30 9.7 0.069 0.996 0.927 78890.12 0.106326 0.255039 229685.2 308575.33 761581.21 80151
10/19/97 16:00 105:00:00 74 3.46 9.7 -0.488 0.375 0.863 73165.87 0.117028 0.250361 247250.6 320416.42 943487.62 80151
10/19/97 19:00 108:00:00 68 3.10 10.7 0.091 0.717 0.626 52326.9 0.093679 0.26135 219493.4 271820.34 888355.14 85628
10/19/97 22:00 111:00:00 58 2.55 10.7 0.599 1.177 0.578 48175.13 0.06307 0.28209 163735.6 211910.71 725596.56 85628
10/20/97 1:00 114:00:00 66 2.26 10.7 0.039 0.735 0.696 58423.09 0.049388 0.295725 137156.7 195579.81 611235.77 85628
10/20/97 4:00 117:00:00 74 2.28 10.7 -0.442 0.091 0.533 44303.88 0.050277 0.294708 138926.1 183230.02 568214.73 85628
10/20/97 7:00 120:00:00 68 2.19 12.0 0.159 0.521 0.362 29778.84 0.046338 0.299386 140351.3 170130.10 530040.18 92504



































10/20/97 13:00 126:00:00 74 1.98 13.6 0.350 0.848 0.498 41306.99 0.03778 0.311422 131655.1 172962.12 530852.80 100643
10/20/97 16:00 129:00:00 76 1.92 12.0 -0.379 0.131 0.510 42333.11 0.035497 0.315191 116676 159009.09 497956.81 92504
10/20/97 19:00 132:00:00 56 2.15 13.6 -0.153 0.235 0.388 31968.37 0.04464 0.301551 147451.6 179419.94 507643.54 100643
10/20/97 22:00 135:00:00 62 2.03 13.6 0.507 0.874 0.367 30199.38 0.039738 0.3084 136225.4 166424.77 518767.07 100643
10/21/97 1:00 138:00:00 68 1.81 13.6 0.259 0.694 0.435 35943.62 0.031499 0.322547 116593.2 152536.83 478442.40 100643
10/21/97 4:00 141:00:00 56 1.79 13.6 -0.333 0.091 0.424 35011.25 0.030798 0.323951 114870 149881.29 453627.18 100643
10/21/97 7:00 144:00:00 76 1.80 13.6 -0.080 0.264 0.344 28267 0.031147 0.323246 115730.3 143997.33 440817.93 100643
10/21/97 10:00 147:00:00 58 1.77 13.6 0.670 0.955 0.285 23334.34 0.030105 0.325377 113157.2 136491.57 420733.34 100643
10/21/97 13:00 150:00:00 54 1.72 13.6 0.529 0.908 0.379 31209.69 0.028407 0.329043 108920.6 140130.32 414932.83 100643
10/21/97 16:00 153:00:00 54 1.71 13.6 -0.182 0.249 0.431 35604.44 0.028073 0.329794 108081.1 143685.56 425723.81 100643
10/21/97 19:00 156:00:00 68 1.57 13.6 0.203 0 4 5 5 0.252 20590.66 0.023613 0.340995 96603.3 117193.96 391319.27 100643
10/21/97 22:00 159:00:00 66 1.36 13.6 0.804 1.005 0.201 16371.96 0.017654 0.360687 80364.22 96736.19 320895.22 100643
10/22/97 1:00 162:00:00 66 1.27 12.0 0.898 1.066 0.168 13656.16 0.015367 0.370474 67236.99 80893.14 92504
10/22/97 4:00 165:00:00 66 1.17 13.6 0.358 0.488 0.130 10542.43 0.013015 0.382546 66707.66 77250.09 100643
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11/13/97 1:00 0:00:00 44 0.33 13.6 -0.382 -0.251 0.131 10624.18 0.001002 0.627488 19398.13 30022.31 100643
11/13/97 4:00 3:00:00 44 0.32 13.6 0.647 0.796 0.149 12097.48 0.000942 0.635084 18992.49 31089.97 100643
11/13/97 7:00 6:00:00 44 1.08 5.0 0.751 1.026 0.275 22501.76 0.011067 0.394708 27501.4 50003.16 51289
11/13/97 10:00 9:00:00 58 1.63 5.8 -0.207 0.086 0.293 24001.12 0.025477 0.336031 57220.81 81221.93 196837.65 56682
11/13/97 13:00 12:00:00 46 2.08 6.2 -0.515 -0.205 0.310 25420.17 0.041745 0.305479 87168.06 112588.24 290715.26 59287
11/13/97 16:00 15:00:00 58 2.68 7.0 0.341 0.679 0.338 27763.77 0.069754 0.276658 139397.1 167160.83 419623.61 64338
11/13/97 19:00 18:00:00 62 2.97 7.6 0.603 1.03 0.427 35265.42 0.085892 0.265764 171492.5 206757.90 560878.11 68003
11/13/97 22:00 21:00:00 66 2.69 8.2 -0.242 0.255 0.497 41221.54 0.070282 0.276256 153031.3 194252.81 601516.08 71574
11/14/97 1:00 24:00:00 64 2.17 8.9 -0.561 -0.173 0.388 31968.37 0.045485 0.300462 115762.6 147731.02 512975.75 75635
11/14/97 4:00 27:00:00 70 1.98 8.9 0.397 0.722 0.325 26674.69 0.03778 0.311422 101097.9 127772.54 413255.34 75635
11/14/97 7:00 30:00:00 66 1.71 8.9 0.905 1.268 0.363 29862.93 0.028073 0.329794 81712.27 111575.20 359021.62 75635
11/14/97 10:00 33:00:00 72 1.48 8.9 0.094 0.61 0.516 42846.71 0.020952 0.348957 66572.71 109419.42 331491.94 75635
11/14/97 13:00 36:00:00 102 1.45 9.7 -0.601 -0.1 0.501 41563.38 0.0201 0.351763 68731.43 110294.82 329571.36 80151
11/14/97 16:00 39:00:00 102 1.32 9.7 0.032 0.403 0.371 30535.99 0.016618 0.364922 60486.63 91022.62 301976.16 80151
11/14/97 19:00 42:00:00 102 1.09 9.7 0.653 1.035 0.382 31462.5 0.011276 0.393288 46960.22 78422.72 254168.01 80151
11/14/97 22:00 45:00:00 102 1.05 10.7 0.034 0.531 0.497 41221.54 0.010453 0.39908 48394.29 89615.83 252057.83 85628
11/15/97 1:00 48:00:00 102 1.1 10.7 -0.618 -0.148 0.470 38918.34 0.011486 0.391886 51318.2 90236.55 269778.57 85628
11/15/97 4:00 51:00:00 102 1.08 10.7 0.082 0.467 0.385 31715.39 0.011067 0.394708 50140.51 81855.90 258138.67 85628
11/15/97 7:00 54:00:00 102 1.05 10.7 0.927 1.299 0.372 30620.17 0.010453 0.39908 48394.29 79014.46 85628
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12/27/97 4:00 0:00:00 52 0.69 12.0 0.546 0.584 0.038 3064.056 0.004466 0.470278 32746.93 35810.98 92504
12/27/97 7:00 3:00:00 52 0.69 12.0 0.488 0.614 0.126 10215.51 0.004466 0.470278 32746.93 42962.44 92504
12/27/97 10:00 6:00:00 52 0.8 12.0 -0.252 -0.030 0.222 18105.91 0.006026 0.44385 38540.32 56646.23 92504
12/27/97 13:00 9:00:00 52 1.22 4.3 -0.335 -0.054 0.281 23001.19 0.014167 0.376338 29510.26 52511.45 163736.52 46333
12/27/97 16:00 12:00:00 38 1.93 5.8 0.268 0.625 0.357 29358.56 0.035873 0.314552 74382.88 103741.44 234379.34 56682
12/27/97 19:00 15:00:00 44 2.19 6.6 0.281 0.728 0.447 36962.14 0.046338 0.299386 98118.96 135081.09 358233.80 61837
12/27/97 22:00 18:00:00 70 2.43 7.6 -0.35 0.213 0.563 46882.45 0.057203 0.287457 125270.6 172153.02 460851.17 68003
12/28/97 1:00 21:00:00 54 2.32 8.2 -0.363 0.258 0.621 51893.34 0.05208 0.292711 121937.6 173830.93 518975.93 71574
12/28/97 4:00 24:00:00 58 2.37 8.9 0.431 0.866 0.435 35943.62 0.054379 0.290281 132096.9 168040.54 512807.22 75635
12/28/97 7:00 27:00:00 56 2.18 8.9 0.637 1.118 0.481 39855.8 0.045911 0.299922 116557.6 156413.39 486680.90 75635
12/28/97 10:00 30:00:00 62 1.96 9.7 -0.098 0.394 0.492 40794.47 0.037011 0.31266 105111 145905.44 453478.25 80151
12/28/97 13:00 33:00:00 58 1.83 8.9 -0.46 -0.073 0.387 31884.04 0.032208 0.321164 90115.37 121999.41 401857.28 75635
12/28/97 16:00 36:00:00 54 1.63 9.7 0.123 0.465 0.342 28099.22 0.025477 0.336031 80845.32 108944.53 346415.91 80151
12/28/97 19:00 39:00:00 60 1.48 9.7 0.393 0.752 0.359 29526.64 0.020952 0.348957 70694.48 100221.13 313748.49 80151
12/28/97 22:00 42:00:00 58 1.35 10.7 -0.198 0.115 0.313 25670.9 0.017392 0.36173 66938.15 92609.05 289245.27 85628
12/29/97 1:00 45:00:00 54 1.26 9.7 -0.499 -0.25 0.249 20341.78 0.015123 0.371621 56826.17 77167.95 254665.50 80151
12/29/97 4:00 48:00:00 54 1.28 9.7 0.235 0.458 0.223 18188.58 0.015614 0.369339 58036.08 76224.67 80151
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Storm  Definition  
(n/m )
1 /2 7 /1 9 9 8  7:00 0 :00:00 6 8 0 .9 8 4 .8 0 .7 0 4 0 .8 7 0 .1 6 6 1 3 4 9 1 .9 1 0 .0 0 9 0 9 0 .4 0 9 9 9 2 2 3 0 1 7 .6 8 3 6 5 0 9 .6 0 4 9 8 9 7
1 /2 7 /1 9 9 8  10:00 3 :00:00 6 8 1.11 5 .2 -0 .0 4 5 0 .1 5 6 0 .2 0 1 1 6 3 7 1 .9 6 0 .0 1 1 6 9 9 0 .3 9 0 5 0 2 2 9 5 4 6 .6 8 4 5 9 1 8 .6 5 5 2 6 6 2
1 /2 7 /9 8  1 3 :0 0 6 :00:00 6 8 1 .2 3 6 .2 -0 .5 8 7 -0 .4 2 6 0 .1 6 1 1 3 0 8 1 .4 8 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 3 9 3 3 3 .7 4 5 2 4 1 5 .2 2 5 9 2 8 7
1 /2 7 /9 8  1 6 :0 0 9 :00:00 5 6 1 .9 3 7 .0 0 .0 1 2 0 .2 8 2 0 .2 7 2 2 0 8 5 .8 5 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 8 3 7 2 4 .3 6 1 0 5 8 1 0 .2 2 2 3 7 3 3 8 .1 6 6 4 3 3 8
1 /2 7 /9 8  1 9 :0 0 12:00:00 6 2 2 .7 0 8 .2 0 .4 6 3 0 .8 2 5 0 .3 6 2 2 9 7 7 8 .8 4 0 .0 7 0 8 1 2 0 .2 7 5 8 5 5 1 5 3 9 1 3 .6 1 8 3 6 9 2 .4 3 4 3 4 2 5 3 .9 7 7 1 5 7 4
1 /2 7 /9 8  2 2 :0 0 15:00:00 6 8 3 .2 3 9 .7 -0 .1 2 8 0 .2 9 7 0 .4 2 5 3 5 0 9 5 .9 6 0 .1 0 1 8 0 7 0 .2 5 7 1 8 6 2 2 2 1 7 7 .1 2 5 7 2 7 3 .0 3 6 6 1 4 4 8 .1 9 8 0151
1 /2 8 /9 8  1:00 18:00:00 7 0 3 .5 8 1 0 .7 -0 .6 3 7 -0 .221 0 .4 1 6 3 4 3 3 3 .9 3 0 .1 2 5 3 9 6 0 .2 4 7 0 4 5 2 7 3 7 4 5 .9 3 0 8 0 7 9 .8 8 8 4 8 0 2 9 .3 7 8 5 6 2 8
1 /2 8 /9 8  4 :0 0 2 1 :0 0 :0 0 8 2 3 .7 9 1 2 .0 0 .0 7 0 .5 4 3 0 .4 7 3 3 9 1 7 3 .8 9 0 .1 4 0 7 4 4 0 .2 4 1 6 3 1 6 1 2 8 3 5 5 3 0 1 .9 3 9 9 5 0 7 2 .7 1 9 2 5 0 4
1 /2 8 /9 8  7 :0 0 2 4 :0 0 :0 0 102 3 .4 2 1 2 .0 0 .7 8 9 1 .3 9 6 0 .6 0 7 5 0 6 8 0 .7 2 0 .1 1 4 3 0 4 0 .2 5 1 5 0 1 2 7 0 2 3 5 .8 3 2 0 9 1 6 .5 2 1 0 1 4 3 2 7 .6 7 9 2 5 0 4
1 /2 8 /9 8  1 0 :0 0 2 7 :0 0 :0 0 6 8 3 .4 7 1 2 .0 0 .221 0 .8 3 7 0 .6 1 6 5 1 4 6 0 .0 3 0 .1 1 7 7 1 4 0 .2 5 0 0 7 8 2 7 6 2 5 6 .9 3 2 7 7 1 6 .9 0 9 7 2 9 5 0 .1 3 9 2 5 0 4
1 /2 8 /9 8  1 3 :0 0 30 :0 0 :0 0 6 8 3 .4 9 1 2 .0 -0 .6 2 4 0 .101 0 .7 2 5 6 0 9 6 3 .1 0 .1 1 9 0 9 3 0 .2 4 9 5 1 7 2 7 8 6 8 1 .2 3 3 9 6 4 4 .2 6 1 0 0 1 0 4 1 .7 4 9 2 5 0 4
1 /2 8 /9 8  1 6 :0 0 33:00:00 6 0 4 .4 6 1 2 .0 -0 .2 2 1 0 .711 0 .9 3 2 7 9 3 3 9 .0 6 0 .1 9 5 7 1 8 0 .2 2 6 7 0 2 4 0 6 9 9 4 .6 4 8 6 3 3 3 .7 1 1 2 3 8 9 6 6 .9 5 9 2 5 0 4
1 /2 8 /9 8  1 9 :0 0 36 :0 0 :0 0 7 6 4 .5 8 1 3 .6 0 .5 1 6 1 .3 5 3 0 .8 3 7 7 0 8 5 2 .1 5 0 .2 0 6 5 3 2 0 .2 2 4 3 6 4 4 8 8 2 3 .8 5 1 9 6 7 5 .9 7 __ 1 5 0 9 0 1 4 .5 1 1 0 0 6 4 3
1 /2 8 /9 8  2 2 :0 0 39 :0 0 :0 0 6 0 4 .1 4 1 3 .6 0.629 1.402 0.773 6 5 1 8 5 .8 2 0 .1 6 8 3 1 9 0 .2 3 3 3 9 8 3 8 4 1 6 0 .4 4 4 9 3 4 6 .2 2 1 4 5 3 5 3 3 .2 8 1 0 0 6 4 3
1 /2 9 /9 8  4 :0 0 4 5 :0 0 :0 0 7 4 3 .3 9 1 3 .6 0.19S 0.798 0.599 4 9 9 8 8 .6 7 0 .1 1 2 2 8 2 0 .2 5 2 3 6 9 2 8 4 0 3 9 .5 3 3 4 0 2 8 .1 3 2 3 5 0 1 2 3 .0 4 1 0 0 6 4 3
1 /2 9 /9 8  7 :0 0 48 :0 0 :0 0 6 8 3 .0 0 1 3 .6 1.172 1.672 0.5 4 1 4 7 7 .9 1 0 .0 8 7 6 5 9 0 .2 6 4 7 2 2 2 3 7 1 1 6 .6 2 7 8 5 9 4 .4 9 9 1 8 9 3 3 .9 2 1 0 0 6 4 3
1 /2 9 /9 8  1 0 :0 0 51:00:00 6 0 2 .5 9 1 3 .6 0.937 1.471 0.534 4 4 3 8 9 .6 9 0 .0 6 5 0 9 1 0 .2 8 0 3 7 8 1 9 1 6 7 5 .1 2 3 6 0 6 4 .8 2 7 7 1 9 8 8 .9 6 1 0 0 6 4 3
1 /2 9 /9 8  1 3 :0 0 54:00:00 8 4 2 .4 7 1 2 .0 -0.076 0.44 0.516 4 2 8 4 6 .7 1 0 .0 5 9 1 2 7 0 .2 8 5 6 2 8 1 6 6 7 8 0 .8 2 0 9 6 2 7 .5 1 6 6 8 5 3 8 .4 8 9 2 5 0 4
1 /2 9 /9 8  1 6 :0 0 57:00:00 6 2 2 .1 3 1 2 .0 -0.014 0.475 0.489 4 0 5 3 8 .3 5 0 .0 4 3 8 0 3 0 .3 0 2 6 5 5 1 3 4 9 3 5 .1 1 7 5 4 7 3 .4 8 5 7 7 6 5 1 .4 8 9 2 5 0 4
1 /2 9 /9 8  1 9 :0 0 60 :0 0 :0 0 5 8 1 .8 3 1 2 .0 0.91 1.314 0.404 3 3 3 1 9 .1 6 0 .0 3 2 2 0 8 0 .3 2 1 1 6 4 1 0 9 1 8 6 .1 1 4 2 5 0 5 .2 5 4 7 6 9 6 8 .0 9 9 2 5 0 4
1 /2 9 /9 8  2 2 :0 0 63 :0 0 :0 0 9 0 1 .6 4 1 3 .6 0.866 1.251 0.385 3 1 7 1 5 .3 9 0 .0 2 5 7 9 4 0 .3 3 5 2 2 8 1 0 2 2 7 7 .8 1 3 3 9 9 3 .1 6 4 1 4 7 4 7 .6 2 1 0 0 6 4 3
1 /3 0 /9 8  1:00 66 :0 0 :0 0 6 8 1 .5 5 1 3 .6 -0.028 0.341 0.369 3 0 3 6 7 .6 6 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 9 5 0 0 5 .8 4 1 2 5 3 7 3 .5 1 3 8 9 0 5 0 .0 0 1 0 0 6 4 3
1 /3 0 /9 8  4 :0 0 69 :0 0 :0 0 6 6 1 .3 9 1 2 .0 -0.037 0.346 0.383 3 1 5 4 6 .7 8 0 .0 1 8 4 5 1 0 .3 5 7 6 2 3 7 5 5 3 7 .0 8 1 0 7 0 8 3 .8 6 3 4 8 6 8 6 .0 6 9 2 5 0 4
1 /3 0 /9 8  7 :0 0 7 2:00:00 6 8 1 .1 9 1 3 .6 0.958 1.294 0.336 2 7 5 9 6 .1 1 0 .0 1 3 4 7 0 .3 8 0 0 1 9 6 8 0 9 7 .9 3 9 5 6 9 4 .0 5 3 0 4 1 6 6 .8 6 1 0 0 6 4 3
1 /3 0 /9 8  1 0 :0 0 75:00:00 6 8 1 .0 7 1 2 .0 1.105 1.431 0.326 2 6 7 5 8 .4 1 0 .0 1 0 8 6 1 0 .3 9 6 1 4 6 5 4 2 6 8 .5 2 8 1 0 2 6 .9 3 9 2 5 0 4
1 /3 0 /9 8  1 3 :0 0 78:00:00 6 8 1 .1 2 1 2 .0 -0 .3 2 5 0 .0 7 4 0 .3 9 9 3 2 8 9 6 .7 6 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 5 7 4 0 7 .7 5 9 0 3 0 4 .5 1 9 2 5 0 4
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2 /8 /9 8  4:00 150:00:00 6 8 3 .49 9 .7 1.003 i .662 0.659 5 5 1 9 4 .6 8 0 .1 1 9 0 9 3 0 .2 4 9 5 1 7 2 5 0 6 0 6 .4 3 0 5 8 0 1 .0 7 8 6 2 7 8 7 .4 5 80151
2 /8 /9 8  7:00 153:00:00 7 8 3.41 10.7 0.901 1.532 0.631 52 7 60 .71 0 .1 1 3 6 2 8 0 .2 5 1 7 9 2 5 3 9 4 3 .6 3 0 6 7 0 4 .3 2 9 1 8 7 5 8 .0 9 8 5 6 2 8
2 /8 /9 8  10:00 156:00:00 6 8 3 .23 12.0 0.134 0.805 0.671 5 6 2 4 0 .2 2 0 .1 0 1 8 0 7 0 .2 5 7 1 8 6 2 4 7 8 7 4 .6 3 0 4 1 1 4 .8 2 9 1 6 2 2 8 .7 1 9 2 5 0 4
2 /8 /9 8  13:00 159:00:00 8 2 3.21 12.0 0.071 0.916 0.845 7 1 5 6 3 .3 4 0 .1 0 0 5 3 4 0 .2 5 7 8 1 1 2 4 5 5 6 8 .8 3 1 7 1 3 2 .1 0 9 3 1 8 7 0 .3 7 9 2 5 0 4
2 /8 /9 8  16:00 162:00:00 74 3 .32 12.0 0.743 1.312 0.569 4 7 3 9 9 .2 5 0 .1 0 7 6 3 5 0 .2 5 4 4 3 7 2 5 8 364 .1 3 0 5 7 6 3 .3 6 9 3 4 3 4 3 .1 8 9 2 5 0 4
2 /8 /9 8  19:00 165:00:00 76 3 .09 13.6 0 .2 4 2 0 .9 4 9 0 .7 0 7 5 9 3 8 5 .5 5 0 .0 9 3 0 6 7 0 .2 6 1 6 8 2 4 7 6 2 7 .7 3 0 7 0 1 3 .3 0 9 1 9 1 6 4 .9 8 100643
2 /8 /9 8  22:00 168:00:00 8 4 2 .8 8 12.0 -0 .4 1 9 0.191 0.61 5 0 9 4 0 .4 0 .0 8 0 7 0 2 0 .2 6 8 9 8 1 2 0 8 8 5 3 .3 2 5 9 7 9 3 .7 5 8 5 0 2 1 0 .5 7 9 2 5 0 4
2 /9 /9 8  1:00 171:00:00 6 8 2 .6 5 12.0 -0 .4 0 4 0 .1 5 7 0.561 4 6 7 1 0 .2 6 0 .068181 0 .2 7 7 8 7 9 18 4 7 6 3 2 3 1 4 7 3 .2 7 7 3 6 9 0 0 .5 3 9 2 5 0 4
2 /9 /9 8  4:00 174:00:00 6 8 2 .5 9 12.0 0 .3 9 8 0 .8 7 2 0 .4 7 4 3 9 2 5 9 .0 9 0 .065091 0 .2 8 0 3 7 8 1 7 8 6 8 3 .5 2 1 7 9 4 2 .5 5 6 7 4 1 2 3 .7 3 9 2 5 0 4
2 /9 /9 8  7:00 177:00:00 72 2.41 12.0 0 .5 3 8 1.006 0 .4 6 8 3 8 7 4 8 .0 3 0 .0 5 6 2 5 4 0 .2 8 8 3 8 7 1 6 0 9 5 8 .4 1 9 9 7 0 6 .3 9 6 2 6 4 7 3 .4 0 9 2 5 0 4
2 /9 /9 8  10:00 180:00:00 8 2 2 .42 12.0 -0 .2 0 7 0 .2 9 3 0 .5 4 1 4 7 7 .9 1 0 .0 5 6 7 2 8 0 .2 8 7 9 2 1 1 6 1 9 2 2 .8 2 0 3 4 0 0 .6 8 6 0 4 6 6 0 .6 1 9 2 5 0 4
2 /9 /9 8  13:00 183:00:00 88 2.61 12.0 -0 .5 1 2 -0 .0 1 3 0 .4 9 9 4 1 3 9 2 .4 4 0 .0 6 6 1 1 3 0 .2 7 9 5 3 6 1 8 0 7 0 0 .5 2 2 2 0 9 2 .9 4 6 3 8 2 4 0 .4 4 9 2 5 0 4
2 /9 /9 8  16:00 186:00:00 82 2.71 13.6 0 .1 2 9 0 .5 4 5 0 .4 1 6 3 4 3 3 3 .9 3 0 .0 7 1 3 4 4 0 .2 7 5 4 5 7 2 0 4 5 5 7 .4 2 3 8 8 9 1 .3 2 6 9 1 4 7 6 .3 9 10 0 6 4 3
2 /9 /9 8  19:00 189:00:00 80 2 .3 8 13.6 0 .3 7 2 0 .7 2 3 0 .351 2 8 8 5 4 .5 5 0 .0 5 4 8 4 4 0 .2 8 9 8 0 3 1 6 9 9 7 3 .7 198828.21 6 5 6 5 7 9 .3 0 100643
2 /9 /9 8  22:00 192:00:00 90 2 .23 13.6 -0 .2 5 6 0 .1 3 7 0 .3 9 3 3 2 3 9 0 .2 2 0 .0 4 8 0 6 9 0 .2 9 7 2 7 4 1 5 5 1 3 6 .3 1 8 7 5 2 6 .4 9 5 7 9 5 3 2 .0 5 1 00643
2 /1 0 /9 8  1:00 195:00:00 92 2 .1 9 1 3 .6 -0 .5 1 5 -0 .2 2 6 0 .2 8 9 2 3 6 6 7 .6 5 0 .0 4 6 3 3 8 0 .2 9 9 3 8 6 1 5 1 2 7 3 .9 1 7 4 9 4 1 .6 0 5 4 3 7 0 2 .1 3 1 0 0 6 4 3
2 /1 0 /9 8  4:00 198:00:00 58 1.95 1 3 .6 0 .2 1 3 0 .4 5 6 0 .2 4 3 1 9 8 4 4 .2 8 0 .0 3 6 6 3 0 .3 1 3 2 8 6 1 2 8 9 4 3 .5 1 4 8 7 8 7 .7 3 4 8 5 5 9 3 .9 9 10 0 6 4 3
2 /1 0 /9 8  7:00 201:00:00 60 1.95 13.6 0 .6 1 4 0 .89 0 .2 7 6 2 2 5 8 4 .9 8 0 .0 3 6 6 3 0 .3 1 3 2 8 6 1 2 8 9 4 3 .5 1 5 1 5 2 8 .4 3 4 5 0 4 7 4 .2 4 1 0 0 6 4 3
2 /1 0 /9 8  10:00 2 04:00:00 94 1.89 13.6 -0 .0 0 8 0 .25 0 .2 5 8 2 1 0 8 8 .6 9 0 .0 3 4 3 8 3 0 .3 1 7 1 3 8 1 2 3 5 8 8 .9 1 4 4 6 7 7 .6 4 4 4 4 3 0 9 .1 1 10 0 6 4 3
2 /1 0 /9 8  13:00 207:00:00 70 1.9 1 3 .6 -0 .541 -0 .3 2 3 0 .2 1 8 1 7 7 7 5 .2 9 0 .0 3 4 7 5 2 0 .3 1 6 4 8 4 1 2 4 4 7 5 1 4 2 2 5 0 .2 6 4 3 0 3 9 1 .8 6 1 0 0 6 4 3
2 /1 0 /9 8  16:00 210:00:00 86 1.93 1 3 .6 -0 .0 4 4 0 .15 0 .1 9 4 1 5 7 9 4 .9 7 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 1 2 7 1 4 8 .4 1 4 2 9 4 3 .3 7 4 2 7 7 9 0 .4 5 10 0 6 4 3
2 /1 0 /9 8  19:00 213:00:00 94 1.77 1 3 .6 0 .4 3 4 0 .6 5 5 0.221 1 8 0 2 3 .2 4 0 .0 3 0 1 0 5 0 .3 2 5 3 7 7 1 1 3 1 5 7 .2 1 3 1 1 8 0 .4 7 4 1 1 1 8 5 .7 5 10 0 6 4 3
2 /1 0 /9 8  22:00 216:00:00 72 1.55 13.6 -0 .0 5 0 .1 6 2 0 .2 1 2 1 7 2 7 9 .6 7 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 9 5 0 0 5 .8 4 112285 .51 3 6 5 1 9 8 .9 6 10 0 6 4 3
2 /1 1 /9 8 1 :0 0 2 19:00:00 86 1 .55 1 3 .6 -0 .5 4 4 -0 .3 1 8 0 .2 2 6 1 8 4 3 6 .6 8 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 9 5 0 0 5 .8 4 1 1 3 4 4 2 .5 3 3 3 8 5 9 2 .0 5 10 0 6 4 3
2 /1 1 /9 8  4:00 222:00:00 62 1.56 12.0 -0 .0 0 4 0 .1 9 6 0 .2 1 6 2 8 9 .5 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 8 7 9 4 6 104235 .51 3 2 6 5 1 7 .0 5 9 2 5 0 4
2 /1 1 /9 8  7:00 225:00:00 88 1.49 1 3 .6 0 .6 2 2 0 .842 0 .2 2 1 7 9 4 0 .5 8 0 .0 2 1 2 3 9 0 .3 4 8 0 4 9 0 2 7 7 .3 8 1 0 8 2 1 7 .9 5 3 1 8 6 8 0 .1 9 10 0 6 4 3
2 /1 1 /9 8  10:00 228:00:00 88 1.37 13.6 0 .1 9 5 0.361 0 .1 6 6 13491 .91 0 .0 1 7 9 1 8 0 .3 5 9 6 5 6 8 1 1 1 0 .5 2 9 4 6 0 2 .4 3 3 0 4 2 3 0 .5 8 10 0 6 4 3
2 /1 1 /9 8 1 3 :0 0 231:00:00 88 1 .25 1 3 .6 -0.51 -0 .3 0 5 0 .2 0 5 1 6 7 0 1 .9 0 .014881 0 .3 7 2 7 8 7 2 3 3 5 .8 9 8 9 0 3 7 .7 8 1 0 0 6 4 3
2 /1 1 /9 8 1 6 :0 0 234:00:00 88 1.3 13.6 -0 .2 2 0 .0 0 5 0 .2 2 5 1 8 3 5 3 .9 7 0 .0 1 6 1 1 2 0 .3 6 7 1 0 7 7 5 9 4 3 .8 7 9 4 2 9 7 .8 4 1 0 0 6 4 3
Items denoted in RED ink are taken from  NO AA m eter8651370 located on FRF pier due to 8-m eter tide gauge being inoperative a t that tim e
ls=  4 7 7 2 1 9 7 7 .3 3
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2/16/98 7:00 0:00:00 64 1.23 5.0 -0.048 0.143 0.191 15547.83 0.014403 0.375139 33471.34 49019.17 51289
2/16/98 10:00 3:00:00 64 1.12 5.0 0.447 0.571 0.124 10052.11 0.011913 0.389135 29044.46 39096.58 51289
2/16/98 13:00 6:00:00 64 1.19 5.2 0.115 0.282 0.167 13574.03 0.01347 0.380019 32793.72 46367.75 52662
2/16/98 16:00 9:00:00 64 1.35 5.8 -0.390 -0.168 0.222 18105.91 0.017392 0.36173 42979.91 61085.82 161180.34 56682
2/16/98 19:00 12:00:00 64 1.56 6.6 -0.135 0.058 0.193 15712.58 0.023309 0.341848 58439.05 74151.63 202856.17 61837
2/16/98 22:00 15:00:00 72 1.78 7.6 0.435 0.641 0.206 16784.4 0.03045 0.324661 78136.08 94920.48 253608.17 68003
2/17/981:00 18:00:00 84 1.81 8.2 0.236 0.410 0.174 14149.12 0.031499 0.322547 84125.98 98275.10 289793.37 71574
2/17/98 4:00 21:00:00 82 1.96 8.2 -0.284 -0.067 0.217 17692.66 0.037011 0.31266 94629.38 112322.04 315895.71 71574
2/17/98 7:00 24:00:00 94 2.26 8.9 -0.156 0.089 0.245 20010.07 0.049388 0.295725 122999.9 143009.96 382998.00 75635
2/17/9810:00 27:00:00 86 3.04 9.7 0.346 0.742 0.396 32643.44 0.090042 0.263355 202343.4 234986.83 566995.18 80151
2/17/9813:00 30:00:00 94 2.52 10.7 0.187 0.489 0.302 24752.02 0.061576 0.283398 160894.7 185646.69 630950.28 85628
2/17/98 16:00 33:00:00 106 2.36 10.7 -0.309 -0.026 0.283 23167.74 0.053915 0.290761 146098.5 169266.22 532369.37 85628
2/17/9819:00 36:00:00 106 2.07 10.7 -0.380 -0.113 0.267 21836.43 0.04134 0.306056 120822.4 142658.84 467887.58 85628
2/17/98 22:00 39:00:00 106 1.97 10.7 0.331 0.560 0.229 18684.87 0.037395 0.312039 112573.6 131258.46 410875.94 85628
2/18/981:00 42:00:00 106 1.77 10.7 0.327 0.686 0.359 29526.64 0.030105 0.325377 96806.14 126332.78 386386.86 85628
2/18/98 4:00 45:00:00 106 1.67 10.7 -0.156 0.156 0.312 25587.31 0.026759J 0.332861 89291.97 114879.28 361818.09 85628
2/18/98 7:00 48:00:00 76 1.59 9.7 -0.235 0.099 0.334 27428.49 0.024226 0.339311 78084.03 105512.52 330587.70 80151
2/18/98 10:00 51:00:00 74 1.46 9.7 0.203 0.545 0.342 28099.22 0.020382 0.350819 69383.28 97482.50 304492.52 80151
2/18/98 13:00 54:00:00 104 1.36 9.7 0.234 0.587 0.353 29022.51 0.017654 0.360687 62977.96 92000.48 284224.46 80151
2/18/98 16:00 57:00:00 1.2 9.7 -0.198 0.163 0.361 29694.77 0.0137 0.378778 53258.25 82953.02 262430.24 80151
2/18/98 19:00 60:00:00 1.09 9.7 -0.305 0.037 0.342 28099.22 0.011276 0.393288 46960.22 75059.44 237018.68 80151
2/18/98 22:00 63:00:00 1.01 9.7 0.185 0.504 0.319 26172.61 0.009663 0.405187 42580.26 68752.87 80151




























































































2/22/98 19:00 0:00:00 84 0.39 10.7 -0.117 0.094 0.211 17197.1 0.001406 0.587812 16550.35 33747.44 85628
2/22/98 22:00 3:00:00 84 0.50 3.2 -0.458 -0.228 0.23 18767.62 0.002326 0.533393 5771.367 24538.99 37971
2/23/98 1:00 6:00:00 84 0.61 3.6 0.039 0.287 0.248 20258.84 0.003479 0.493493 8766.984 29025.82 41106
2/23/98 4:00 9:00:00 62 1.72 5.2 0.574 0.898 0.324 26590.99 0.028407 0.329043 57854.29 84445.28 170206.64 52662
2/23/98 7:00 12:00:00 62 2.04 6.2 0.194 0.66 0.466 38577.75 0.040135 0.307808 84561.18 123138.93 311376.31 59287
2/23/98 10:00 15:00:00 64 2.01 7.0 -0.437 -0.041 0.396 32643.44 0.038949 0.309596 89077.04 121720.48 367289.12 64338
2/23/98 13:00 18:00:00 96 2.15 8.9 -0.349 0.092 0.441 36452.7 0.04464 0.301551 114179.6 150632.34 408529.24 75635
2/23/98 16:00 21:00:00 80 1.87 8.9 0.363 0.72 0.357 29358.56 0.03365 0.31846 92992.28 122350.84 409474.78 75635
2/23/98 19:00 24:00:00 80 1.57 9.7 0.093 0.547 0.454 37556.94 0.023613 0.340995 76718.17 114275.11 354938.93 80151
2/23/98 22:00 27:00:00 102 1.2 9.7 -0.37 0.111 0.481 39855.8 0.0137 0.378778 53258.25 93114.05 311083.74 80151
2/24/98 1:00 30:00:00 102 1.11 9.7 -0.213 0.257 0.47 38918.34 0.011699 0.390502 48081.72 87000.07 270171.17 80151
2/24/98 4:00 33:00:00 102 1.04 9.7 0.584 1.08 0.496 41136.11 0.010253 0.400576 44202.78 85338.89 258508.43 80151
2/24/98 7:00 36:00:00 102 1.11 9.7 0.438 0.994 0.556 46279.97 0.011699 0.390502 48081.72 94361.70 269550.88 80151
2/24/98 10:00 39:00:00 102 1.18 9.7 -0.387 0.275 0.662 55455.93 0.013242 0.381275 52089.65 107545.58 302860.91 80151
2/24/98 13:00 42:00:00 102 1.29 6.6 -0.398 0.204 0.602 50248.12 0.015862 0.368217 44164.96 94413.07 302937.98 61837
2/24/98 16:00 45:00:00 102 1.24 7.6 0.333 0.928 0.595 49642.89 0.014641 0.373953 46348.47 95991.36 285606.65 68003
2/24/98 19:00 48:00:00 102 1.15 7.0 0.316 1.005 0.689 57811.26 0.012569 0.385134 39167.59 96978.85 289455.31 64338
2/24/98 22:00 51:00:00 102 1.21 7.0 -0.435 0.108 0.543 45162.4 0.013932 0.377551 42090 87252.40 276346.86 64338
2/25/98 1:00 54:00:00 102 1.04 9.7 -0.46 -0.002 0.458 37897.05 0.010253 0.400576 44202.78 82099.83 254028.34 80151
2/25/98 4:00 57:00:00 102 0.98 9.7 0.447 0.885 0.438 36198.12 0.00909 0.409992 40981.86 77179.98 238919.71 80151
2/25/98 7:00 60:00:00 102 0.97 7.6 0.651 1.126 0.475 39344.31 0.008903 0.411639 33092.78 72437.08 224425.59 68003
2/25/98 10:00 63:00:00 102 1.04 7.6 -0.208 0.283 0.491 40709.09 0.010253 0.400576 36354.74 77063.83 224251.37 68003
2/25/98 13:00 66:00:00 102 1.02 7.6 -0.581 -0.15 0.431 35604.44 0.009857 0.403629 35410.12 71014.56 222117.58 68003
2/25/98 16:00 69:00:00 102 1.02 7.0 0.175 0.58 0.405 33403.67 0.009857 0.403629 33135.67 66539.34 206330.84 64338
2/25/98 19:00 72:00:00 102 0.97 7.6 0.514 0.918 0.404 33319.16 0.008903 0.411639 33092.78 66411.93 199426.90 68003
2/25/98 22:00 75:00:00 102 0.86 7.0 -0.219 0.138 0.357 29358.56 0.006977 0.431475 26286.21 55644.77 64338
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4/3/98 22:00 0:00:00 108 0.72 9.7 0.076 0.244 0.168 13656.16 0.004868 0.462517 28163.72 41819.87 80151
4/4/98 1:00 3:00:00 108 0.95 9.7 0.524 0.726 0.202 16454.43 0.008535 0.415006 39407.74 55862.17 80151
4/4/98 4:00 6:00:00 108 1.13 9.7 0.197 0.51 0.313 25670.9 0.01213 0.387785 49213.75 74884.65 80151
4/4/98 7:00 9:00:00 108 1.22 6.2 -0.361 0.012 0.373 30704.35 0.014167 0.376338 38867.87 69572.23 216685.32 59287
4/4/98 10:00 12:00:00 106 1.09 7.0 -0.178 0.154 0.332 27260.91 0.011276 0.393288 36332.31 63593.22 199748.17 64338
4/4/98 13:00 15:00:00 56 2.36 6.6 0.316 0.87 0.554 46107.93 0.053915 0.290761 110311.1 156419.02 330018.36 61837
4/4/98 16:00 18:00:00 58 3.14 8.2 0.174 0.848 0.674 56501.84 0.096143 0.260043 194889.1 251390.89 611714.87 71574
4/4/98 19:00 21:00:00 76 2.9 9.7 -0.323 0.449 0.772 65097.61 0.081841 0.268255 188242.5 253340.10 757096.49 80151
4/4/98 22:00 24:00:00 66 2.53 9.7 -0.164 0.449 0.613 51200.17 0.062072 0.28296 153097.8 204298.00 686457.15 80151
4/5/98 1:00 27:00:00 68 2.38 10.7 0.41 0.969 0.559 46538.12 0.054844 0.289803 147915.2 194453.27 598126.90 85628
4/5/98 4:00 30:00:00 66 2.55 10.7 0.375 0.867 0.492 40794.47 0.06307 0.28209 163735.6 204530.05 598474.98 85628
4/5/98 7:00 33:00:00 76 2.34 12.0 -0.213 0.268 0.481 39855.8 0.052993 0.29173 154274.7 194130.52 597990.85 92504
4/5/98 10:00 36:00:00 78 2.25 10.7 -0.318 0.137 0.455 37641.95 0.048946 0.296238 136275.6 173917.51 552072.04 85628
4/5/98 13:00 39:00:00 90 2.43 13.6 0.206 0.682 0.476 39429.53 0.057203 0.287457 175042.8 214472.35 582584.79 100643
4/5/98 16:00 42:00:00 78 2.3 13.6 0.321 0.747 0.426 35180.69 0.051174 0.293704 161991.1 197171.77 617466.18 100643
4/5/98 19:00 45:00:00 86 1.9 12.0 -0.174 0.223 0.397 32727.87 0.034752 0.316484 114994 147721.92 517340.54 92504
4/5/98 22:00 48:00:00 82 1.66 12.0 -0.303 -0.03 0.273 22335.37 0.026436 0.333643 95595.74 117931.11 398479.55 92504
4/6/98 1:00 51:00:00 58 1.34 10.7 0.235 0.497 0.262 21420.92 0.017132 0.362783 66281.83 87702.75 308450.80 85628
4/6/98 4:00 54:00:00 58 1.08 12.0 0.457 0.695 0.238 19429.98 0.011067 0.394708 54890.82 74320.80 243035.33 92504
4/6/98 7:00 57:00:00 58 1.05 12.0 -0.028 0.218 0.246 20092.98 0.010453 0.39908 53032.3 73125.28 92504
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4/21/98 22:00 0:00:00 68 1.14 8.9 -0.312 -0.217 0.095 7687.364 0.012348 0.386451 46579.49 54266.8563 75635
4/22/981:00 3:00:00 68 1.14 8.9 0.331 0.449 0.118 9562.161 0.012348 0.386451 46579.49 56141.6526 75635
4/22/98 4:00 6:00:00 68 1.24 4.8 0.547 0.702 0.155 12589.3 0.014641 0.373953 32868.06 45457.3588 49897
4/22/98 7:00 9:00:00 68 1.28 5.0 -0.087 0.135 0.222 18105.91 0.015614 0.369339 35571.74 53677.6424 148702.50 51289
4/22/98 10:00 12:00:00 68 1.41 5.5 -0.448 -0.213 0.235 19181.52 0.018993 0.355631 44183.75 63365.2755 175564.38 54690
4/22/98 13:00 15:00:00 102 1.56 8.2 0.128 0.353 0.225 18353.97 0.023309 0.341848 67788.35 86142.3282 224261.41 71574
4/22/98 16:00 18:00:00 74 2.02 8.9 0.541 0.8 0.259 21171.74 0.039342 0.308996 104115.5 125287.267 317144.39 75635
4/22/98 19:00 21:00:00 76 2.14 8.9 0.032 0.434 0.402 33150.17 0.044221 0.302102 113391.6 146541.77 407743.56 75635
4/22/98 22:00 24:00:00 74 2.43 8.9 -0.468 -0.033 0.435 35943.62 0.057203 0.287457 137174.9 173118.498 479490.40 75635
4/23/98 1:00 27:00:00 74 2.51 8.9 0.046 0.473 0.427 35265.42 0.061082 0.283839 144072.1 179337.526 528684.04 75635
4/23/98 4:00 30:00:00 68 2.42 9.7 0.642 1.002 0.36 29610.7 0.056728 0.287921 143250 172860.729 528297.38 80151
4/23/98 7:00 33:00:00 66 2.16 9.7 0.171 0.626 0.455 37641.95 0.045062 0.301005 121084.5 158726.481 497380.82 80151
4/23/98 10:00 36:00:00 64 1.82 8.9 -0.535 -0.055 0.48 39770.52 0.031852 0.321852 89402.05 129172.578 431848.59 75635
4/23/98 13:00 39:00:00 58 1.71 8.2 -0.125 0.304 0.429 35434.91 0.028073 0.329794 77414.38 112849.289 363032.80 71574
4/23/98 16:00 42:00:00 60 1.56 9.7 0.64 1.058 0.418 34503.2 0.023309 0.341848 76038.95 110542.151 335087.16 80151
4/23/98 19:00 45:00:00 64 1.27 9.7 0.328 0.767 0.439 36282.97 0.015367 0.370474 57429.84 93712.8117 306382.44 80151
4/23/98 22:00 48:00:00 64 1.09 9.7 -0.486 -0.128 0.358 29442.6 0.011276 0.393288 46960.22 76402.8214 255173.45 80151
4/24/98 1:00 51:00:00 64 0.97 8.9 -0.269 0.005 0.274 22418.56 0.008903 0.411639 37686.93 60105.487 75635
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5 /1 0 /9 8  13:00 0:00:00 80 0 .8 6 8 .2 -0 .3 8 2 0 .0 2 4 0 .4 0 6 3 3 4 8 8 .1 9 0 .0 0 6 9 7 7 0 .4 3 1 4 7 5 3 0 1 3 1 .8 8 6 3 6 2 0 .0 6 7 0 1 7 1 5 7 4
5 /1 0 /9 8  16:00 3:00:00 8 0 0 .8 9 9 .7 0 .2 2 2 0 .6 1 7 0 .3 9 5 3 2 5 5 9 .0 3 0 .0 0 7 4 7 9 0 .4 25729 3 6 3 3 2 .9 2 6 8 8 9 1 .9 4 1 5 9 80151
5 /1 0 /9 8  19:00 6:00:00 80 0 .8 4 1 0 .7 0 .6 9 2 1 .107 0 .4 1 5 3 4 2 49 .31 0 .0 0 6 6 5 2 0 .4 3 5 4 6 3 3 6 8 6 5 .5 9 7 1 1 1 4 .9 0 3 0 5 8 5 6 2 8
5 /1 0 /9 8  22 :0 0 9:00:00 80 1 .04 4 .3 0 .1 6 0 0 .6 6 2 0 .5 0 2 4 1 6 4 8 .8 7 0 .0 1 0 2 5 3 0 .4 0 0 5 7 6 2 3 0 3 5 .6 3 6 4 6 8 4 .4 9 6 6 2 2 0 3 6 9 9 .1 0 4 6 3 3 3
5 /1 1 /9 8  1:00 12:00:00 80 1 .09 5 .0 -0 .4 1 6 0 .1 3 8 0 .5 5 4 4 6 1 0 7 .9 3 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 2 7 8 8 3 .8 1 7 3 9 9 1 .7 3 5 4 9 2 0 8 0 1 4 .3 5 5 1 2 8 9
5 /1 1 /9 8  4 :00 15:00:00 80 1 .20 5.2 -0 .0 2 5 0 .5 6 5 0 .5 9 0 4 9 2 1 0 .9 0 .0 1 3 7 0 .3 7 8 7 7 8 3 3 2 0 9 .6 7 8 2 4 2 0 .5 7 0 7 6 2 3 4 6 1 8 .4 6 5 2 6 6 2
5 /1 1 /9 8  7:00 18:00:00 80 1 .22 5 .2 0 .4 7 2 1 .068 0 .5 9 6 4 9 7 2 9 .3 2 0 .0 1 4 1 6 7 0 .3 7 6 3 3 8 3 4 0 4 8 .2 8 8 3 7 7 7 .6 0 1 0 1 2 4 9 2 9 7 .2 6 5 2 6 6 2
5 /1 1 /9 8  10:00 21:00:00 80 1 .22 8 .2 0 .0 9 0 0 .6 6 3 0 .5 7 3 4 7 7 4 3 .9 8 0 .0 1 4 1 6 7 0 .3 7 6 3 3 8 4 7 9 7 1 .3 9 9 5 7 1 5 .3 7 4 6 5 2 6 9 2 3 9 .4 6 7 1 5 7 4
5 /1 1 /9 8  13:00 24:00:00 80 1 .28 8 .9 -0 .4 0 7 0 .2 0 7 0 .6 1 4 5 1 2 8 6 .7 8 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 5 4 4 6 0 .9 2 1 0 5 7 4 7 .7 0 7 1 3 0 2 1 9 4 .6 2 7 5 6 3 5
5 /1 1 /9 8  16:00 27:00:00 4 8 1.51 5 .2 0 .0 5 7 0 .6 7 0 0 .6 1 3 5 1 2 0 0 .1 7 0.021821 0.34623 4 7 1 9 7 .4 6 9 8 3 9 7 .6 3 6 6 1 3 0 6 2 1 8 .0 2 5 2 6 6 2
5 /1 1 /9 8  19:00 30:00:00 4 6 1 .59 5 .8 0 .7 0 3 1 .325 0 .6 2 2 5 1 9 8 0 .0 3 0 .0 2 4 2 2 6 0 .339311 5 5 0 8 0 .2 7 1 0 7 0 6 0 .3 0 0 8 308 1 8 6 .9 1 5 6 6 8 2
5 /1 1 /9 8  2 2 :0 0 33:00:00 4 2 1 .63 5 .8 0 .3 3 7 1 .013 0 .6 7 6 5 6 6 7 6 .3 0 .0 2 5 4 7 7 0.336031 5 7 2 2 0 .8 1 1 1 3 8 9 7 .1 0 7 6 331 4 3 6 .1 1 56 6 8 2
5 /1 2 /9 8  1:00 36:00:00 56 1 .59 8 .2 -0 .3 9 3 0 .2 8 8 0 .681 5 7 1 1 2 .6 2 0 .0 2 4 2 2 6 0.339311 6 9 6 7 0 .8 8 1 2 6 7 8 3 .5 0 2 9 3 6 1 0 2 0 .9 2 7 1 5 7 4
5 /1 2 /9 8  4 :00 39:00:00 56 1 .60 8 .9 -0 .1 7 2 0 .4 5 6 0 .6 2 8 5 2 5 0 0 .3 9 0 .0 2 4 5 3 6 0 .338481 7 4 3 1 1 .9 2 1 2 6 8 1 2 .3 1 1 4 3 8 0 3 9 3 .7 2 7 5 6 3 5
5 /1 2 /9 8  7:00 42:00:00 66 1.51 9 .7 0 .4 4 4 1 .055 0 .611 5 1 0 2 6 .9 8 0.021821 0 .34 6 2 3 7 2 6 8 0 .0 1 1 2 3 7 0 6 .9 8 8 3 3 7 5 7 7 8 .9 5 80151
5 /1 2 /9 8  10:00 45:00:00 60 1 .40 9 .7 0 .2 2 5 0.851 0 .6 2 6 5 2 3 2 6 .9 0.018721 0 .3 5 6 6 2 2 6 5 5 0 9 .8 5 1 1 7 8 3 6 .7 4 9 8 3 6 2315 .61 80151
5 /1 2 /9 8  13:00 48:00:00 58 1 .54 9 .7 -0 .3 7 8 0 .2 6 7 0 .6 4 5 5 3 9 76 .71 0 .0 2 2 7 0 8 0 .3 4 3 5 7 7 7 4 6 8 7 .9 3 1 2 8 6 6 4 .6 3 7 1 3 6 9 7 5 2 .0 8 80151
5 /1 2 /9 8  16:00 51:00:00 64 2 .0 4 9 .7 -0 .0 8 4 0 .5 7 4 0 .6 5 8 5 5 1 0 7 .6 2 0 .0 4 0 1 3 5 0 .3 0 7 8 0 8 1 1 1 3 8 7 1 6 6 4 9 4 .5 7 7 2 4 4 2 7 3 8 .8 2 80151
5 /1 2 /9 8  19:00 54:00:00 66 2 .2 6 9 .7 0 .6 5 0 1 .323 0 .6 7 3 5 6 4 1 4 .6 2 0 .0 4 9 3 8 8 0 .2 9 5 7 2 5 1 2 9 4 2 3 .8 1 8 5 8 3 8 .4 2 5 5 2 8 4 9 9 .5 0 80151
5 /1 2 /9 8  2 2 :0 0 57:00:00 68 2 .4 5 9 .7 0 .4 7 9 1.251 0 .7 7 2 6 5 0 9 7 .6 1 0.058161 0 .2 8 6 5 3 7 1 4 5 9 0 8 .2 2 1 1 0 0 5 .8 5 5 9 5 9 5 2 6 6 .4 2 80151
5 /1 3 /9 8  1:00 60:00:00 62 2 .5 4 10.7 -0 .3 0 5 0 .4 9 5 0 .8 0 0 6 7 5 7 1 .2 8 0 .0 6 2 5 7 0 .2 8 2 5 2 4 1 6 2 7 8 6 .3 2 3 0 3 5 7 .5 6 1 1 6 6 2 0 4 5 .1 3 8 5 6 2 8
5 /1 3 /9 8  4 :0 0 63:00:00 68 3 .0 3 10.7 -0 .2 8 2 0 .4 6 4 0 .7 4 6 6 2 8 0 7 .6 9 0 .0 8 9 4 4 3 0 .2 6 3 6 9 4 2 1 2 0 1 3 .6 2 7 4 8 2 1 .2 5 4 4 7 5 7 7 6 8 .2 2 8 5 6 2 8
5 /1 3 /9 8  10:00 69:00:00 68 3 .2 6 12.0 0 .3 2 2 1 .039 0 .7 1 7 6 0 2 6 1 .5 6 0 .1 0 3 7 3 2 0 .2 5 6 2 5 8 2 5 1 3 5 0 .5 3 1 1 6 1 2 .0 8 1 3 1759300 .01 9 2 5 0 4
5 /1 3 /9 8  13:00 72:00:00 68 3 .2 8 1 2 .0 -0 .2 8 7 0 .4 2 5 0 .7 1 2 5 9 8 2 3 .4 3 0 .1 0 5 0 2 5 0 .2 5 5 6 4 5 2 5 3 6 7 9 .2 3 1 3 5 0 2 .6 7 4 1 9 3 7 6 7 2 .1 3 9 2 5 0 4
5 /1 3 /9 8  16:00 75:00:00 72 3.31 12.0 -0 .1 9 5 0 .4 1 6 0 .611 5 1 0 2 6 .9 8 0 .1 0 6 9 8 0 .2 5 4 7 3 7 2 5 7 1 8 9 .5 3 0 8 2 1 6 .4 5 0 4 9 3 2 5 7 8 .6 9 9 2 5 0 4
5 /1 3 /9 8  19:00 78:00:00 54 3 .2 3 12.0 0 .5 2 8 1 .054 0 .5 2 6 4 3 7 0 3 .5 2 0 .1 0 1 8 0 7 0 .2 5 7 1 8 6 2 4 7 8 7 4 .6 2 9 1 5 7 8 .1 0 6 1 8 9 9 6 9 1 .8 3 9 2 5 0 4
5 /1 3 /9 8  2 2 :0 0 81:00:00 76 2 .9 4 1 3 .6 0 .5 8 0 1 .122 0 .5 4 2 4 5 0 7 6 .5 0 .0 8 4 1 4 4 0 .2 6 6 8 2 2 2 3 0 2 1 5 .7 2 7 5 2 9 2 .1 8 4 4 8 5 0 3 0 5 .4 4 1 0 0 6 4 3
5 /1 4 /9 8  1:00 84:00:00 86 2 .7 7 13 .6 -0 .1 5 7 0 .4 0 2 0 .5 5 9 4 6 5 3 8 .1 2 0 .0 7 4 5 8 0 .2 7 3 1 0 8 2 1 1 1 2 8 .7 2 5 7 6 6 6 .8 4 2 6 7 9 9 4 3 8 .5 4 1 0 0 6 4 3
5 /1 4 /9 8  4 :00 87:00:00 82 2 .8 9 1 2 .0 -0 .3 5 9 0 .1 0 5 0 .4 6 4 3 8 4 0 7 .5 2 0 .0 8 1 2 7 0 .2 6 8 6 1 7 2 0 9 9 2 8 .8 2 4 8 3 3 6 .3 6 5 3 7 5 9004 .81 9 2 5 0 4
5 /1 4 /9 8  7:00 90:00:00 86 3 .0 9 13.6 0 .2 1 5 0 .6 5 7 0 .4 4 2 3 6 5 3 7 .5 8 0 .0 9 3 0 6 7 0 .26 1 6 8 2 4 7 6 2 7 .7 2 8 4 1 6 5 .3 3 0 5 7 9 8 7 5 2 .5 4 100 6 4 3
5 /1 4 /9 8  10:00 93:00:00 82 2 .8 0 13.6 0 .3 8 8 0 .8 1 4 0 .4 2 6 3 5 1 8 0 .6 9 0 .0 7 6 2 2 6 0.271961 2 1 4 4 4 6 .8 2 4 9 6 2 7 .4 9 9 8 0 0 6 8 9 .2 4 10 0 6 4 3
5 /1 4 /9 8  13:00 96:00:00 72 2.61 12.0 -0 .1 5 2 0 .2 4 0 0 .3 9 2 3 2 3 0 5 .8 3 0 .0 6 6 1 1 3 0 .2 7 9 5 3 6 1 8 0 7 0 0 .5 2 1 3 0 0 6 .3 3 1 8 6 9 3 9 5 0 .7 5 9 2 5 0 4
5 /14 /98  16:00 99:00:00 68 2 .5 6 1 2 .0 -0 .2 8 0 0 .0 6 5 0 .3 4 5 2 8 3 5 0 .9 0 .0 6 3 5 7 2 0 .2 8 1 6 5 9 1 7 5 6 7 5 .7 2 0 4 0 2 6 .5 7 7 6 2 5 5 4 9 .3 6 9 2 5 0 4
5 /14 /98  19:00 102:00:00 60 2 .2 9 12 .0 0.361 0 .6 7 0 0 .3 0 9 2 5 3 3 6 .6 2 0 .0 5 0 7 2 5 0 .2 9 4 2 0 4 1 4 9 5 7 3 1 7 4 9 0 9 .6 1 4 6 5 6 8 4 0 4 .2 9 9 2 5 0 4
5 /14 /98  2 2 :0 0 105:00:00 86 2 .2 2 1 2 .0 0 .6 4 8 0 .9 2 5 0 .2 7 7 2 2 6 6 8 .2 0 .0 4 7 6 3 3 0 .2 9 7 7 9 7 1 4 3 0 9 2 .3 1 6 5 7 6 0 .4 6 3 6 5 1 1 0 0 5 .1 2 9 2 5 0 4
5 /1 5 /9 8  1:00 108:00:00 68 2 .0 6 12.0 0 .022 0 .344 0 .3 2 2 2 6 4 2 3 .6 1 0 .0 4 0 9 3 6 0 .3 0 6 6 3 6 1 2 8 7 2 7 .8 1 5 5 1 5 1 .4 0 3 7 4 8 1 3 6 7 .8 0 9 2 5 0 4
5 /1 5 /9 8  4 :00 111:00:00 66 2.01 12.0 -0 .399 -0 .0 9 3 0 .3 0 6 2 5 0 8 6 .0 2 0 .0 3 8 9 4 9 0 .3 0 9 5 9 6 1 2 4 3 6 7 .8 1 4 9 4 5 3 .8 6 7 8 456 9 0 7 .9 1 9 2 5 0 4
5 /1 5 /9 8  7:00 114:00:00 72 1.87 12.0 0 .0 5 5 0 .2 8 0 0 .2 2 5 1 8 3 5 3 .9 7 0 .0 3 3 6 5 0 .3 1 8 4 6 1 1 2 4 8 9 .9 1 3 0 8 4 3 .8 6 3 2 4 2 0 4 4 6 .6 0 9 2 5 0 4
5 /1 5 /9 8  10:00 117:00:00 48 1.66 12.0 0 .4 2 7 0 .6 0 7 0 .1 8 0 1 4 6 4 2 .4 6 0 .0 2 6 4 3 6 0 .3 3 3 6 4 3 9 5 5 9 5 .7 4 1 1 0 2 3 8 .1 9 5 6 3 6 1 6 2 3 .0 9 9 2 5 0 4
5 /1 5 /9 8  13:00 120:00:00 72 1.56 10.7 -0 .004 0 .1 3 6 0 .1 4 0 1 1 3 6 0 .4 2 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 8 1 3 1 4 .8 3 9 2 6 7 5 .2 5 5 6 9 3 0 4 3 7 0 .1 8 8 5 6 2 8
5/15 /98  16:00 123:00:00 58 1.43 1 0 .7 -0 .326 -0 .2 0 0 0 .1 2 6 10215 .51 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 7 2 2 8 1 .8 8 2 4 9 7 .3 0 8 6 2 2 6 2 7 5 8 .8 5 8 5 6 2 8
5 /15 /98  19:00 126:00:00 60 1.35 10 .7 0 .183 0 .2 6 6 0 .0 8 3 6 7 1 1 .3 2 1 0 .0 1 7 3 9 2 0 .36 1 7 3 6 6 9 3 8 .1 5 7 3 6 4 9 .4 7 5 5 8 5 6 2 8
5 /15 /98  2 2 :0 0 129:00:00 60 1.30 10 .7 0.671 0 .7 9 0 0 .1 1 9 9 6 4 3 .7 9 4 0 .0 1 6 1 1 2 0 .3 6 7 1 0 7 6 3 6 8 2 .5 6 7 3 3 2 6 .3 5 4 4 6 8 5 6 2 8
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8/25/98 16:00 0:00:00 100 1.23 15.6 -0.421 -0.281 -0.14 -11163.3 0.014403 0.375139 78600.64 67437.30 110389
8/25/98 19:00 3:00:00 98 1.52 15.6 0.139 0.25 -0.111 -8867.12 0.022115 0.345338 101836.7 92969.55 110389
8/25/98 22:00 6:00:00 98 1.71 15.6 0.429 0.589 -0.16 -12742 0.028073 0.329794 118318.3 105576.27 110389
8/26/98 1:00 9:00:00 96 1.95 15.6 0.06 0.054 0.006 482.833 0.03663 0.313286 140518.7 141001.50 369866.66 110389
8/26/98 4:00 12:00:00 98 2.00 15.6 -0.379 -0.33 -0.049 -3929.59 0.038557 0.3102 145334.6 141404.99 423609.74 110389
8/26/98 7:00 15:00:00 104 1.93 13.6 0.139 0.25 -0.111 -8867.12 0.035873 0.314552 127148.4 118281.28 389529.41 100643
8/26/98 10:00 18:00:00 106 1.69 13.6 0.589 0.627 -0.038 -3049.54 0.027412 0.331315 106409.9 103360.39 332462.51 100643
8/26/98 13:00 21:00:00 106 1.89 13.6 0.155 0.208 -0.053 -4249.3 0.034383 0.317138 123588.9 119339.65 334050.05 100643
8/26/98 16:00 24:00:00 106 2.18 13.6 -0.25 -0.259 0.009 724.3852 0.045911 0.299922 150314.6 151038.99 405567.95 100643
8/26/98 19:00 27:00:00 102 2.51 13.6 0.072 0.077 -0.005 -402.084 0.061082 0.283839 183280.9 182878.83 500876.73 100643
8/26/98 22:00 30:00:00 104 2.54 12.0 0.509 0.549 -0.04 -3209.64 0.06257 0.282524 173682.4 170472.73 530027.34 92504
8/27/98 1:00 33:00:00 100 2.32 12.0 0.215 0.186 0.029 2337.046 0.05208 0.292711 152386.8 154723.83 487794.84 92504
8/27/98 4:00 36:00:00 106 2.27 10.7 -0.28 -0.296 0.016 1288.359 0.049831 0.295215 138040.2 139328.60 441078.64 85628
8/27/98 7:00 39:00:00 110 2.55 10.7 0.022 0.011 0.011 885.4703 0.06307 0.28209 163735.6 164621.05 455924.48 85628
8/27/98 10:00 42:00:00 106 2.88 10.7 0.606 0.595 0.011 885.4703 0.080702 0.268981 196359.7 197245.12 542799.26 85628
8/27/98 13:00 45:00:00 98 3.37 10.7 0.609 0.356 0.253 20673.64 0.110944 0.252954 249377.6 270051.22 700944.52 85628
8/27/98 16:00 48:00:00 98 3.52 12.0 0.197 -0.187 0.384 31631.08 0.121175 0.248683 282334.6 313965.66 876025.33 92504
8/27/98 19:00 51:00:00 94 3.01 10.7 0.351 -0.045 0.396 32643.44 0.088251 0.264378 209896.8 242540.28 834758.92 85628
8/27/98 22:00 54:00:00 100 2.32 10.7 0.793 0.462 0.331 27177.13 0.05208 0.292711 142493.4 169670.54 618316.24 85628
8/28/98 1:00 57:00:00 54 2.66 7.6 0.726 0.288 0.438 36198.12 0.068703 0.27747 144187.4 180385.56 525084.16 68003
8/28/98 4:00 60:00:00 62 2.60 7.6 0.29 -0.224 0.514 42675.47 0.065601 0.279956 139141.7 181817.17 543304.09 68003
8/28/98 7:00 63:00:00 54 1.90 7.6 0.179 -0.086 0.265 21670.19 0.034752 0.316484 86122.16 107792.35 434414.28 68003
8/28/98 10:00 66:00:00 52 1.71 7.0 0.788 0.503 0.285 23334.34 0.028073 0.329794 69742.49 93076.83 301303.78 64338
8/28/98 13:00 69:00:00 58 1.62 7.6 0.83 0.457 0.373 30704.35 0.025161 0.336841 68003.08 98707.44 287676.40 68003
8/28/98 16:00 72:00:00 56 1.59 7.6 0.407 -0.066 0.473 39173.89 0.024226 0.339311 66169.31 105343.20 306075.95 68003
8/28/98 19:00 75:00:00 58 1.63 7.6 0.326 -0.123 0.449 37132.03 0.025477 0.336031 68619.01 105751.04 316641.36 68003
8/28/98 22:00 78:00:00 56 1.47 8.2 0.717 0.329 0.388 31968.37 0.020666 0.349884 62269.86 94238.24 299983.91 71574
8/29/981:00 81:00:00 58 1.27 8.2 0.694 0.323 0.371 30535.99 0.015367 0.370474 50708.37 81244.36 263223.90 71574
8/29/98 4:00 84:00:00 1.05 8.2 0.224 -0.117 0.341 28015.34 0.010453 0.39908 39133.7 67149.04 222590.10 71574
8/29/98 7:00 87:00:00 0.98 7.6 0.092 -0.163 0.255 20839.63 0.00909 0.409992 33551.17 54390.80 68003
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1/9/99 10:00 0:00:00 108 0.95 6.6 0.070 0.138 0.068 5493.304 0.008535 0.415006 28627.29 34120.60 61837
1/9/99 13:00 3:00:00 112 0.95 7 0.352 0.321 -0.031 -2488.87 0.008535 0.415006 30060.11 27571.24 64338
1/9/99 16:00 6:00:00 78 0.91 8.2 0.019 0.094 0.075 6061.43 0.007823 0.422046 32409.45 38470.88 71574
1/9/99 19:00 9:00:00 22 1.53 5 -0.365 -0.305 0.060 4844.619 0.02241 0.344453 46887.59 51732.21 135304.64 51289
1/9/99 22:00 12:00:00 34 2.46 7 -0.064 0.037 0.101 8175.929 0.058643 0.286081 121804.3 129980.21 272568.62 64338
1/10/99 1:00 15:00:00 52 2.34 7 0.397 0.865 0.468 38748.03 0.052993 0.29173 112646.2 151394.22 422061.63 64338
1/10/99 4:00 18:00:00 52 2.19 7 0.226 0.524 0.298 24418.19 0.046338 0.299386 101637.5 126055.69 416174.86 64338
1/10/99 7:00 21:00:00 50 1.95 7 -0.225 0.034 0.259 21171.74 0.03663 0.313286 85049.2 106220.94 348414.94 64338
1/10/99 10:00 24:00:00 48 1.75 6.6 -0.103 0.168 0.271 22169.02 0.02942 0.326826 69479.26 91648.28 296803.82 61837
1/10/99 13:00 27:00:00 50 1.56 6.6 0.286 0.468 0.182 14806.98 0.023309 0.341848 58439.05 73246.03 247341.45 61837
1/10/99 16:00 30:00:00 62 1.35 8.2 0.136 0.287 0.151 12261.38 0.017392 0.36173 55215.83 67477.20 211084.85 71574
1/10/99 19:00 33:00:00 74 1.13 9.7 -0.319 -0.148 0.171 13902.59 0.01213 0.387785 49213.75 63116.35 80151
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1/30/99 10:00 0:00:00 54 0.91 7.6 -0.167 0.106 0.273 22335.37 0.007823 0.422046 30396 52731.37 68003
1/30/99 13:00 3:00:00 56 0.89 6.6 -0.614 -0.332 0.282 23084.46 0.007479 0.425729 26176.57 49261.04 61837
1/30/99 16:00 6:00:00 52 0.96 4.2 0.067 0.308 0.241 19678.53 0.008718 0.413311 19989.46 39667.99 45605
1/30/99 19:00 9:00:00 46 1.12 4.3 0.432 0.734 0.302 24752.02 0.011913 0.389135 25827.68 50579.71 135371.55 46333
1/30/99 22:00 12:00:00 42 1.43 5.5 -0.235 0.109 0.344 28267 0.019543 0.353678 45142.75 73409.75 185984.18 54690
1/31/99 1:00 15:00:00 56 1.98 7 -0.632 -0.303 0.329 27009.61 0.03778 0.311422 87053.13 114062.75 281208.74 64338
1/31/99 4:00 18:00:00 56 2.18 7.6 0.152 0.476 0.324 26590.99 0.045911 0.299922 106024.3 132615.29 370017.06 68003
1/31/99 7:00 21:00:00 54 2.6 8.2 0.738 1.159 0.421 34757.18 0.065601 0.279956 145189.3 179946.47 468842.64 71574
1/31/99 10:00 24:00:00 60 2.72 8.9 0.107 0.637 0.530 44046.52 0.071879 0.275061 162861.1 206907.61 580281.12 75635
1/31/99 13:00 27:00:00 68 2.4 8.9 -0.627 -0.156 0.471 39003.52 0.055782 0.288856 134625.7 173629.21 570805.24 75635
1/31/99 16:00 30:00:00 66 2.1 8.9 -0.176 0.163 0.339 27847.62 0.042562 0.304339 110262.5 138110.14 467609.03 75635
1/31/99 19:00 33:00:00 66 1.98 10.7 0.477 0.879 0.402 33150.17 0.03778 0.311422 113387.6 146537.75 426971.83 85628
1/31/99 22:00 36:00:00 76 2.05 12 0.034 0.426 0.392 32305.83 0.040535 0.30722 127850.9 160156.70 460041.67 92504
2/1/99 1:00 39:00:00 84 2.21 12 -0.637 -0.267 0.370 30451.82 0.0472 0.298323 142176.2 172627.98 499177.03 92504
2/1/99 4:00 42:00:00 90 2.38 13.6 -0.135 0.168 0.303 24835.51 0.054844 0.289803 169973.7 194809.17 551155.73 100643
2/1/99 7:00 45:00:00 86 2.24 13.6 0.703 0.999 0.296 24251.33 0.048507 0.296755 156108.1 180359.41 562752.87 100643
2/1/99 10:00 48:00:00 86 2.23 13.6 0.358 0.743 0.385 31715.39 0.048069 0.297274 155136.3 186851.66 550816.61 100643
2/1/99 13:00 51:00:00 84 2.3 12 -0.538 -0.270 0.268 21919.56 0.051174 0.293704 150508.5 172428.07 538919.59 92504
2/1/99 16:00 54:00:00 70 2.04 12 -0.383 -0.130 0.253 20673.64 0.040135 0.307808 126976.4 147650.05 480117.18 92504
2/1/99 19:00 57:00:00 90 1.78 12 0.428 0.665 0.237 19347.15 0.03045 0.324661 105112.9 124460.09 408165.22 92504
2/1/99 22:00 60:00:00 62 1.68 12 0.267 0.528 0.261 21337.85 0.027085 0.332085 97156.48 118494.33 364431.64 92504
2/2/99 1:00 63:00:00 68 1.57 12 -0.527 -0.268 0.259 21171.74 0.023613 0.340995 88699.38 109871.12 342548.17 92504
2/2/99 4:00 66:00:00 84 1.54 12 -0.350 -0.179 0.171 13902.59 0.022708 0.343577 86447.01 100349.61 315331.09 92504
2/2/99 7:00 69:00:00 72 1.69 12 0.565 0.665 0.100 8094.476 0.027412 0.331315 97940.68 106035.16 309577.15 92504
2/2/99 10:00 72:00:00 72 1.73 12 0.525 0.664 0.139 11278.58 0.028742 0.328298 101103 112381.54 327625.05 92504
2/2/99 13:00 75:00:00 90 1.72 12 -0.369 -0.265 0.104 8420.347 0.028407 0.329043 100308.6 108728.93 331665.70 92504
2/2/99 16:00 78:00:00 84 1.72 10.7 -0.501 -0.384 0.117 9480.537 0.028407 0.329043 93018.01 102498.54 316841.21 85628
2/2/99 19:00 81:00:00 72 1.59 12 0.291 0.397 0.106 8583.342 0.024226 0.339311 90213.89 98797.23 301943.66 92504
2/2/99 22:00 84:00:00 72 1.47 12 0.420 0.536 0.116 9398.924 0.020666 0.349884 81282.42 90681.34 284217.86 92504
2/3/99 1:00 87:00:00 70 1.27 12 -0.329 -0.153 0.176 14313.53 0.015367 0.370474 67236.99 81550.51 92504







































































2/13/99 13.00 0:00:00 56 0.79 6.2 -0.321 -0.266 0.055 4439.519 0.005875 0.446039 21082.8 25522.32 59287
2/13/99 16:00 3:00:00 70 0.68 8.2 0.247 0.315 0.068 5493.304 0.004336 0.47297 22487.91 27981.22 71574
2/13/99 19:00 6:00:00 34 1.04 4.5 0.221 0.359 0.138 11196.74 0.010253 0.400576 23890.11 35086.85 47774
2/13/99 22:00 9:00:00 24 1.65 5.5 -0.378 -0.122 0.256 20922.64 0.026114 0.334433 56269.42 77192.06 168418.37 54690
2/14/99 1:00 12:00:00 36 1.54 6.2 -0.347 -0.065 0.282 23084.46 0.022708 0.343577 54913.79 77998.25 232785.46 59287
2/14/99 4:00 15:00:00 26 1.53 6.2 0.404 0.625 0.221 18023.24 0.02241 0.344453 54377.19 72400.42 225598.00 59287
2/14/99 7:00 18:00:00 48 1.45 7 0.540 0.780 0.240 19595.67 0.0201 0.351763 54636.69 74232.36 219949.17 64338
2/14/99 10:00 21:00:00 30 1.26 6.2 -0.181 0.041 0.222 18105.91 0.015123 0.371621 40745.26 58851.17 199625.29 59287
2/14/99 13:00 24:00:00 44 1.21 6.6 -0.450 -0.322 0.128 10378.95 0.013932 0.377551 40260.85 50639.80 61837


































































2/18/99 7:00 0:00:00 66 0.69 12 0.491 0.724 0.233 19015.93 0.004466 0.470278 32746.93 51762.86 92504
2/18/99 10:00 3:00:00 100 0.8 12 0.583 0.821 0.238 19429.98 0.006026 0.44385 38540.32 57970.30 92504
2/18/99 13:00 6:00:00 110 1.1 7.6 -0.319 0.011 0.330 27093.37 0.011486 0.391886 39248.78 66342.15 68003
2/18/99 16:00 9:00:00 14 1.24 4.8 -0.543 -0.195 0.348 28602.68 0.014641 0.373953 32868.06 61470.74 191719.34 49897
2/18/99 19:00 12:00:00 44 1.63 5.2 0.280 0.716 0.436 36028.44 0.025477 0.336031 53171.84 89200.29 226006.54 52662
2/18/99 22:00 15:00:00 48 1.49 5.5 0.547 1.057 0.510 42333.11 0.021239 0.34804 48072.53 90405.64 269408.88 54690
2/19/99 1:00 18:00:00 56 1.42 6.2 -0.537 -0.083 0.454 37556.94 0.019267 0.35465 48623.23 86180.17 264878.71 59287
2/19/99 4:00 21:00:00 60 1.42 6.2 -0.537 -0.083 0.454 37556.94 0.019267 0.35465 48623.23 86180.17 258540.51 59287
2/19/99 7:00 24:00:00 52 1.41 5.8 0.220 0.611 0.391 32221.45 0.018993 0.355631 45884.72 78106.17 246429.52 56682
2/19/99 10:00 27:00:00 58 1.28 5.8 0.650 1.011 0.361 29694.77 0.015614 0.369339 39693.45 69388.21 221241.58 56682
2/19/99 13:00 30:00:00 54 1.36 6.2 -0.093 0.346 0.439 36282.97 0.017654 0.360687 45600.3 81883.27 226907.23 59287
2/19/99 16:00 33:00:00 40 1.63 5.8 -0.619 -0.087 0.532 44218.08 0.025477 0.336031 57220.81 101438.89 274983.25 56682
2/19/99 19:00 36:00:00 56 1.81 6.2 0.044 0.590 0.546 45420.15 0.031499 0.322547 70242.75 115662.90 325652.69 59287
2/19/99 22:00 39:00:00 54 2 6.6 0.631 1.143 0.512 42504.27 0.038557 0.3102 85231.36 127735.62 365097.78 61837
2/20/99 1:00 42:00:00 56 2.02 6.6 0.058 0.651 0.593 49470.07 0.039342 0.308996 86550.94 136021.00 395634.94 61837
2/20/99 4:00 45:00:00 60 1.98 7 -0.553 0.027 0.580 48347.65 0.03778 0.311422 87053.13 135400.79 407132.68 64338
2/20/99 7:00 48:00:00 58 1.9 7.6 -0.058 0.393 0.451 37301.97 0.034752 0.316484 86122.16 123424.12 388237.36 68003
2/20/99 10:00 51:00:00 56 1.82 7.6 0.612 1.075 0.463 38322.41 0.031852 0.321852 80761.53 119083.94 363762.09 68003
2/20/99 13:00 54:00:00 62 1.66 8.2 0.124 0.623 0.499 41392.44 0.026436 0.333643 74146.57 115539.01 351934.43 71574
2/20/99 16:00 57:00:00 58 1.49 8.2 -0.590 -0.096 0.494 40965.27 0.021239 0.34804 63479.4 104444.67 329975.53 71574
2/20/99 19:00 60:00:00 60 1.38 8.2 -0.196 0.202 0.398 32812.31 0.018183 0.358634 56946.54 89758.85 291305.28 71574
2/20/99 22:00 63:00:00 58 1.37 7.6 0.598 1.022 0.424 35011.25 0.017918 0.359656 53368.99 88380.24 267208.64 68003
2/21/99 1:00 66:00:00 86 1.37 10.7 0.303 0.765 0.462 38237.32 0.017918 0.359656 68258.57 106495.89 292314.20 85628
2/21/99 4:00 69:00:00 64 1.39 9.7 -0.436 -0.008 0.428 35350.16 0.018451 0.357623 64873.09 100223.25 310078.71 80151
2/21/99 7:00 72:00:00 66 1.29 8.9 -0.292 0.060 0.352 28938.53 0.015862 0.368217 55042.85 83981.38 276306.94 75635
2/21/99 10:00 75:00:00 58 1.21 8.2 0.452 0.799 0.347 28518.75 0.013932 0.377551 47431.45 75950.19 239897.36 71574
2/21/99 13:00 78:00:00 58 1.22 8.9 0.285 0.690 0.405 33403.67 0.014167 0.376338 51022.26 84425.92 240564.17 75635
2/21/99 16:00 81:00:00 38 1.33 5 -0.450 -0.008 0.442 36537.58 0.016874 0.363847 37726.79 74264.37 238035.43 51289
2/21/99 19:00 84:00:00 30 1.6 5.5 -0.392 0.012 0.404 33319.16 0.024536 0.338481 53648.19 86967.35 241847.58 54690
2/21/99 22:00 87:00:00 30 1.64 5.8 0.428 0.824 0.396 32643.44 0.025794 0.335228 57761.42 90404.87 266058.33 56682
2/22/99 1:00 90:00:00 42 1.77 6.2 0.481 0.978 0.497 41221.54 0.030105 0.325377 67870.21 109091.76 299244.94 59287
2/22/99 4:00 93:00:00 48 2.15 6.6 -0.206 0.381 0.587 48951.82 0.04464 0.301551 95340.66 144292.48 380076.36 61837
2/22/99 7:00 96:00:00 50 2.24 6.6 -0.433 0.034 0.467 38662.88 0.048507 0.296755 101640.4 140303.28 426893.64 61837
2/22/99 10:00 99:00:00 50 2.09 6.6 0.192 0.639 0.447 36962.14 0.042153 0.304907 91238.21 128200.34 402755.44 61837
2/22/99 13:00 102:00:00 52 1.9 7.6 0.367 0.824 0.457 37812.01 0.034752 0.316484 86122.16 123934.16 378201.76 68003
2/22/99 16:00 105:00:00 50 1.76 7 -0.233 0.255 0.488 40452.99 0.029761 0.326099 72824.5 113277.49 355817.49 64338
2/22/99 19:00 108:00:00 46 1.84 6.2 -0.511 -0.077 0.434 35858.81 0.032565 0.32048 72045.15 107903.96 331772.18 59287
2/22/99 22:00 111:00:00 56 1.7 8.9 0.158 0.524 0.366 30115.25 0.027742 0.330552 81027.51 111142.76 328570.07 75635
2/23/99 1:00 114:00:00 62 1.71 10.7 0.564 0.971 0.407 33572.72 0.028073 0.329794 92267.82 125840.54 355474.94 85628
2/23/99 4:00 117:00:00 62 1.88 10.7 0.073 0.489 0.416 34333.93 0.034015 0.317796 105357.1 139691.01 398297.33 85628
2/23/99 7:00 120:00:00 82 1.95 10.7 -0.457 -0.090 0.367 30199.38 0.03663 0.313286 110952.9 141152.26 421264.91 85628
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3/6/99 22:00 0:00:00 118 0.67 6.2 0.529 0.531 0.002 160.9041 0.004208 0.475718 16929.97 17090.87 59287
3/7/99 1:00 3:00:00 114 0.54 6.6 0.186 0.203 0.017 1368.967 0.002718 0.517582 13710.58 15079.55 61837
3/7/99 4:00 6:00:00 10 1.18 4.5 -0.358 -0.282 0.076 6142.632 0.013242 0.381275 28999.84 35142.47 47774
3/7/99 7:00 9:00:00 34 1.87 7 -0.129 -0.100 0.029 2337.046 0.03365 0.31846 79803.38 82140.43 175924.34 64338
3/7/99 10:00 12:00:00 48 1.86 7 0.939 0.641 -0.298 -23525.24 0.033286 0.319128 79157.71 55632.47 206659.34 64338
3/7/99 13:00 15:00:00 42 1.68 6.6 0.139 0.346 0.207 16866.92 0.027085 0.332085 65317.36 82184.29 206725.13 61837
3/7/99 16:00 18:00:00 50 1.79 7 -0.352 -0.138 0.214 17444.83 0.030798 0.323951 74700.83 92145.66 261494.92 64338
3/7/99 19:00 21:00:00 46 1.84 6.6 -0.140 0.006 0.146 11851.7 0.032565 0.32048 74990.84 86842.54 268482.31 61837
3/7/99 22:00 24:00:00 48 2.11 7 0.449 0.627 0.178 14477.97 0.042974 0.303774 95967.09 110445.06 295931.40 64338
3/8/99 1:00 27:00:00 54 2.19 7.6 0.303 0.552 0.249 20341.78 0.046338 0.299386 106767.6 127109.36 356331.63 68003
3/8/99 4:00 30:00:00 52 2.09 7.6 -0.243 0.015 0.258 21088.69 0.042153 0.304907 99435.13 120523.82 371449.78 68003
3/8/99 7:00 33:00:00 48 1.92 6.6 -0.215 0.021 0.236 19264.33 0.035497 0.315191 80040.67 99305.00 329743.24 61837
3/8/99 10:00 36:00:00 52 1.8 7.6 0.269 0.442 0.173 14066.94 0.031147 0.323246 79444.22 93511.15 289224.24 68003
3/8/9913:00 39:00:00 54 1.67 8.2 0.198 0.421 0.223 18188.58 0.026759 0.332861 74795.42 92984.01 279742.74 71574
3/8/99 16:00 42:00:00 60 1.53 9.7 -0.251 -0.096 0.155 12589.3 0.02241 0.344453 74016.14 86605.44 269384.17 80151
3/8/99 19:00 45:00:00 60 1.5 9.7 -0.219 -0.083 0.136 11033.1 0.021529 0.347131 72015.67 83048.78 254481.32 80151
3/8/99 22:00 48:00:00 84 1.39 10.7 0.312 0.398 0.086 6955.196 0.018451 0.357623 69589.34 76544.53 239389.97 85628
3/9/99 1:00 51:00:00 62 1.39 10.7 0.373 0.550 0.177 14395.74 0.018451 0.357623 69589.34 83985.08 85628
3/9/99 4:00 54:00:00 82 1.25 10.7 -0.091 0.065 0.156 12671.3 0.014881 0.37278 60492.27 73163.57 85628
3/9/99 16:00 66:00:00 72 1.02 10.7 -0.127 0.037 0.164 13327.71 0.009857 0.403629 46672.58 60000.29 85628
3/9/99 19:00 69:00:00 66 1.12 10.7 -0.277 -0.075 0.202 16454.43 0.011913 0.389135 52506.69 68961.12 85628
3/9/99 22:00 72:00:00 86 1.18 10.7 0.147 0.424 0.277 22668.2 0.013242 0.381275 56136.49 78804.69 85628
3/10/99 1:00 75:00:00 46 1.47 5 0.408 0.757 0.349 28686.63 0.020666 0.349884 44049.12 72735.75 227310.66 51289
3/10/99 4:00 78:00:00 50 2.25 6.6 0.072 0.443 0.371 30535.99 0.048946 0.296238 102351.1 132887.14 308434.33 61837
3/10/99 7:00 81:00:00 54 2.18 7 -0.271 0.167 0.438 36198.12 0.045911 0.299922 100921 137119.15 405009.43 64338
3/10/99 10:00 84:00:00 58 2.02 7.6 -0.027 0.408 0.435 35943.62 0.039342 0.308996 94435.63 130379.26 401247.60 68003
3/10/99 13:00 87:00:00 58 1.82 8.2 0.238 0.669 0.431 35604.44 0.031852 0.321852 84809.98 120414.42 376190.51 71574
3/10/99 16:00 90:00:00 56 1.66 7.6 -0.003 0.412 0.415 34249.31 0.026436 0.333643 70480.74 104730.05 337716.70 68003
3/10/99 19:00 93:00:00 58 1.41 7.6 -0.302 0.075 0.377 31041.21 0.018993 0.355631 55610.92 86652.13 287073.27 68003
3/10/99 22:00 96:00:00 66 1.42 10.7 -0.014 0.279 0.293 24001.12 0.019267 0.35465 71604.83 95605.95 273387.12 85628
3/11/99 1:00 99:00:00 68 1.42 10.7 0.400 0.748 0.348 28602.68 0.019267 0.35465 71604.83 100207.51 293720.18 85628
3/11/99 4:00 102:00:00 64 1.39 10.7 0.224 0.585 0.361 29694.77 0.018451 0.357623 69589.34 99284.10 299237.42 85628
3/11/99 7:00 105:00:00 76 1.52 10.7 -0.230 0.171 0.401 33065.69 0.022115 0.345338 78489.66 111555.35 316259.18 85628
3/11/99 10:00 108:00:00 40 1.53 6.2 -0.149 0.184 0.333 27344.69 0.02241 0.344453 54377.19 81721.88 289915.84 59287
3/11/99 13:00 111:00:00 52 1.36 6.6 0.207 0.532 0.325 26674.69 0.017654 0.360687 47703.99 74378.68 234150.84 61837
3/11/99 16:00 114:00:00 84 1.24 10.7 0.111 0.454 0.343 28183.1 0.014641 0.373953 59862.09 88045.19 243635.80 85628
3/11/99 19:00 117:00:00 70 1.19 10.7 -0.269 0.100 0.369 30367.66 0.01347 0.380019 56750.8 87118.46 262745.48 85628
3/11/99 22:00 120:00:00 52 1.16 7 -0.162 0.119 0.281 23001.19 0.012791 0.383832 39648.63 62649.82 224652.42 64338
3/12/99 1:00 123:00:00 42 1.25 6.2 0.324 0.594 0.270 22085.85 0.014881 0.37278 40272.44 62358.29 187512.16 59287
3/12/99 4:00 126:00:00 48 1.22 6.6 0.354 0.708 0.354 29106.51 0.014167 0.376338 40740.62 69847.13 198308.13 61837
3/12/99 7:00 129:00:00 50 1.3 6.6 -0.122 0.265 0.387 31884.04 0.016112 0.367107 44663.54 76547.57 219592.05 61837











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































r * - Is - C O
C O









































































C Ocq Is -cq C M •M*o
ino C D0 5
o























































































































































































































































































































































































































































































































































3/25/99 16:00 0:00:00 52 1.03 5 0.204 0.430 0.226 18436.68 0.010054 0.402092 25623.06 44059.74 51289
3/25/99 19:00 3:00:00 58 1.04 5.2 -0.363 -0.142 0.221 18023.24 0.010253 0.400576 26823.97 44847.21 52662
3/25/99 22:00 6:00:00 54 1.07 5.8 -0.272 -0.136 0.136 11033.1 0.010861 0.396146 30505.56 41538.66 56682
3/26/99 1:00 9:00:00 58 1.59 5.2 0.400 0.645 0.245 20010.07 0.024226 0.339311 51146.11 71156.18 169042.27 52662
3/26/99 4:00 12:00:00 42 1.55 5.5 0.460 0.675 0.215 17527.43 0.023008 0.342709 51081.14 68608.57 209647.13 54690
3/26/99 7:00 15:00:00 58 1.59 5.5 -0.177 0.118 0.295 24167.92 0.024226 0.339311 53130.44 77298.36 218860.39 54690
3/26/99 10:00 18:00:00 56 2.15 6.6 -0.407 -0.115 0.292 23917.74 0.04464 0.301551 95340.66 119258.40 294835.14 61837
3/26/99 13:00 21:00:00 60 2.26 6.6 0.133 0.445 0.312 25587.31 0.049388 0.295725 103064.1 128651.36 371864.65 61837
3/26/99 16:00 24:00:00 56 2.42 7 0.345 0.746 0.401 33065.69 0.056728 0.287921 118717.1 151782.75 420651.17 64338
3/26/99 19:00 27:00:00 70 2.56 7.6 -0.166 0.325 0.491 40709.09 0.063572 0.281659 135821.3 176530.34 492469.64 68003
3/26/99 22:00 30:00:00 60 2.61 8.2 -0.412 0.026 0.438 36198.12 0.066113 0.279536 146051.8 182249.93 538170.42 71574
3/27/991:00 33:00:00 58 2.33 8.2 0.162 0.480 0.318 26088.97 0.052536 0.292219 122737.9 148826.91 496615.27 71574
3/27/99 4:00 36:00:00 58 2.39 8.2 0.534 0.878 0.344 28267 0.055312 0.289328 127587 155854.00 457021.37 71574
3/27/99 7:00 39:00:00 68 2.74 10.7 0.063 0.473 0.410 33826.36 0.072953 0.274274 182212.8 216039.16 557839.75 85628
3/27/99 10:00 42:00:00 78 2.9 10.7 -0.441 -0.040 0.401 33065.69 0.081841 0.268255 198417.2 231482.93 671283.14 85628
3/27/99 13:00 45:00:00 68 3.03 10.7 -0.081 0.288 0.369 30367.66 0.089443 0.263694 212013.6 242381.23 710796.25 85628
3/27/99 16:00 48:00:00 68 2.88 12 0.403 0.785 0.382 31462.5 0.080702 0.268981 208853.3 240315.84 724045.61 92504
3/27/99 19:00 51:00:00 62 2.41 12 0.080 0.465 0.385 31715.39 0.056254 0.288387 160958.4 192673.75 649484.39 92504
3/27/99 22:00 54:00:00 66 2 10.7 -0.441 -0.096 0.345 28350.9 0.038557 0.3102 115022.8 143373.75 504071.25 85628
3/28/99 1:00 57:00:00 58 1.72 10.7 -0.106 0.177 0.283 23167.74 0.028407 0.329043 93018.01 116185.75 389339.25 85628
3/28/99 4:00 60:00:00 58 1.56 10.7 0.518 0.800 0.282 23084.46 0.023309 0.341848 81314.83 104399.30 330877.57 85628
3/28/99 7:00 63:00:00 66 1.34 10.7 0.295 0.684 0.389 32052.72 0.017132 0.362783 66281.83 98334.56 304100.78 85628
3/28/99 10:00 66:00:00 56 1.16 10.7 -0.391 -0.053 0.338 27763.77 0.012791 0.383832 54915.87 82679.64 271521.30 85628
3/28/99 13:00 69:00:00 54 1.12 10.7 -0.289 0.073 0.362 29778.84 0.011913 0.389135 52506.69 82285.53 85628
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Apr 23-25, 1999 Waves at 8M Surge Wave Momentum Flux
Duration Dir HmO Tp Predicted Actual Surge ST Ao A, Mf Is Storm Definition
(hr) N (m) (sec) (m) (m) (m) (n/m) (n/m) (n/m) (n-hr/m) (n/m)
4/23/99 16:00 0:00:00 86 0.41 8.9 0.232 0.309 0.077 6223.843 0.001556 0.57643 14000.32 20224.16 75635
4/23/99 19:00 3:00:00 76 0.38 8.9 -0.316 -0.276 0.040 3225.724 0.001334 0.593812 12996.87 16222.60 75635
4/23/99 22:00 6:00:00 80 0.35 8.9 -0.174 -0.176 -0.002 -160.8639 0.001129 0.613217 12024.22 11863.36 75635
4/24/991:00 9:00:00 52 1.57 5.5 0.444 0.628 0.184 14971.54 0.023613 0.340995 52101.44 67072.99 118404.51 54690
4/24/99 4:00 12:00:00 62 1.92 5.8 0.411 0.801 0.390 32137.08 0.035497 0.315191 73779.59 105916.67 259484.49 56682
4/24/99 7:00 15:00:00 78 1.87 6.6 -0.231 0.236 0.467 38662.88 0.03365 0.31846 76867.97 115530.85 332171.28 61837
4/24/99 10:00 18:00:00 74 1.84 6.6 -0.346 0.084 0.430 35519.67 0.032565 0.32048 74990.84 110510.51 339062.04 61837
4/24/99 13:00 21:00:00 78 1.62 7.6 0.246 0.566 0.320 26256.27 0.025161 0.336841 68003.08 94259.35 307154.79 68003
4/24/99 16:00 24:00:00 74 1.33 7.6 0.401 0.646 0.245 20010.07 0.016874 0.363847 51165.39 71175.46 248152.22 68003
4/24/99 19:00 27:00:00 60 1.19 8.2 -0.141 0.049 0.190 15465.48 0.01347 0.380019 46359.03 61824.51 199499.95 71574
4/24/99 22:00 30:00:00 58 1.2 8.2 -0.323 -0.171 0.152 12343.34 0.0137 0.378778 46893.99 59237.33 71574
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Apr 29-May 4,1999 Waves at 8M Surge Wave Momentum Flux
Duration Dir HmO Tp Predicted Actual Surge ST Ao A, Mf Is Storm Definition
(hr) N (m) (sec) (m) (m) (m) (n/m) (n/m) (n/m) (n-hr/m) (n/m)
5/3/99 7:00 126:00:00 60 2.12 10.7 0.217 0.581 0.364 29947.03 0.043387 0.303213 125037.2 154984.22 526775.34 85628
5/3/99 10:00 129:00:00 68 1.79 10.7 0.379 0.721 0.342 28099.22 0.030798 0.323951 98338.7 126437.92 422133.21 85628
5/3/99 13:00 132:00:00 94 1.76 10.7 -0.155 0.225 0.380 31293.95 0.029761 0.326099 96043.56 127337.51 380663.14 85628
5/3/99 16:00 135:00:00 62 1.65 10.7 -0.262 0.157 0.419 34587.85 0.026114 0.334433 87819.01 122406.86 374616.55 85628
5/3/99 19:00 138:00:00 62 1.81 10.7 0.352 0.739 0.387 31884.04 0.031499 0.322547 99881.14 131765.17 381258.05 85628
5/3/99 22:00 141:00:00 64 1.88 10.7 0.609 1.056 0.447 36962.14 0.034015 0.317796 105357.1 142319.22 411126.59 85628
5/4/99 1:00 144:00:00 60 1.7 10.7 0.002 0.479 0.477 39514.76 0.027742 0.330552 91520.12 131034.89 410031.16 85628
5/4/99 4:00 147:00:00 64 1.61 9.7 -0.366 0.088 0.454 37556.94 0.024848 0.337657 79459.75 117016.69 372077.37 80151
5/4/99 7:00 150:00:00 60 1.37 9.7 0.065 0.408 0.343 28183.1 0.017918 0.359656 63607.14 91790.24 313210.40 80151
5/4/99 10:00 153:00:00 60 1.16 9.7 0.395 0.714 0.319 26172.61 0.012791 0.383832 50931.46 77104.07 253341.47 80151
5/4/99 13:00 156:00:00 80 1.02 9.7 -0.018 0.287 0.305 25002.5 0.009857 0.403629 43118.42 68120.93 80151






































































Storm  Definition  
(n/m )
5 /1 3 /9 9 1 3 :0 0 0 :0 0 :0 0 108 0 .5 3 7 -0 .3 2 4 -0 .0 8 9 0 .2 3 5 1 9 1 8 1 .5 2 0 .0 0 2 6 1 7 0 .5 2 1 3 7 8 1 4 2 5 0 .1 1 3 3 4 3 1 .6 3 6 4 3 3 8
5 /1 3 /9 9  16:00 3 :0 0 :0 0 106 0 .5 6 .6 0 .6 4 3 0 .8 7 4 0 .2 3 1 1 8 8 5 0 .3 8 0 .0 0 2 3 2 6 0 .5 3 3 3 9 3 1 2 4 9 3 .0 9 3 1 3 4 3 .4 7 6 1 8 3 7
5 /1 3 /9 9  19:00 6 :0 0 :0 0 5 6 0 .8 7 4 .2 0 .6 4 7 0 .9 6 4 0 .3 1 7 2 6 0 0 5 .3 4 0 .0 0 7 1 4 2 0 .4 2 9 5 2 9 1 7 2 1 2 .9 6 4 3 2 1 8 .2 9 4 5 6 0 5
5 /1 3 /9 9  22 :0 0 9 :0 0 :0 0 7 8 1.21 5 -0 .2 9 2 0 .1 1 6 0 .4 0 8 3 3 6 5 7 .2 5 0 .0 1 3 9 3 2 0 .3 7 7 5 5 1 3 2 6 4 6 .5 5 6 6 3 0 3 .8 1 1 6 4 2 8 3 .1 5 5 1 2 8 9
5 /1 4 /9 9 1 :0 0 12 :0 0 :0 0 6 0 1 .1 2 5 .2 -0 .4 9 8 -0 .0 9 8 0 .4 0 0 3 2 9 8 1 .2 2 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 2 9 9 4 4 .7 6 2 9 2 5 .9 2 1 9 3 8 4 4 .5 9 5 2 6 6 2
5 /1 4 /9 9  4 :0 0 15 :0 0 :0 0 9 8 1.41 5 .8 0 .3 6 3 0 .7 5 4 0.391 3 2 2 2 1 .4 5 0 .0 1 8 9 9 3 0 .3 5 5 6 3 1 4 5 8 8 4 .7 2 7 8 1 0 6 .1 7 2 1 1 5 4 8 .1 4 5 6 6 8 2
5 /1 4 /9 9  7 :00 18 :0 0 :0 0 8 4 1 .7 6 7 0 .5 5 5 0 .9 6 7 0 .4 1 2 3 3 9 9 5 .5 1 0 .0 2 9 7 6 1 0 .3 2 6 0 9 9 7 2 8 2 4 .5 10 6 8 2 0 .0 1 2 7 7 3 8 9 .2 8 6 4 3 3 8
5 /1 4 /9 9  10:00 2 1 :0 0 :0 0 7 4 2 .3 8 .9 -0 .2 9 8 0 .1 3 2 0 .4 3 0 3 5 5 1 9 .6 7 0 .0 5 1 1 7 4 0 .2 9 3 7 0 4 1 2 6 2 7 6 1 6 1 7 9 5 .6 5 4 0 2 9 2 3 .5 0 7 5 6 3 5
5 /1 4 /9 9  13:00 2 4 :0 0 :0 0 5 8 2 .6 7 9 .7 -0 .5 4 3 -0 .0 7 4 0 .4 6 9 3 8 8 3 3 .1 8 0 .0 6 9 2 2 8 0 .2 7 7 0 6 3 1 6 6 0 3 1 .3 2 0 4 8 6 4 .4 8 5 4 9 9 9 0 .1 9 8 0 1 5 1
5 /1 4 /9 9  16:00 2 7 :0 0 :0 0 8 0 2 .8 4 9 .7 0 .4 3 7 0 .9 6 9 0 .5 3 2 4 4 2 1 8 .0 8 0 .0 7 8 4 4 8 0 .2 7 0 4 5 6 1 8 2 3 3 3 .5 2 2 6 5 5 1 .5 4 6 4 7 1 2 4 .0 3 8 0 1 5 1
5 /1 4 /9 9  19:00 3 0 :0 0 :0 0 6 6 2 .9 7 1 0 .7 0 .8 6 2 1 .4 2 8 0 .5 6 6 4 7 1 4 0 .8 0 .0 8 5 8 9 2 0 .2 6 5 7 6 4 2 0 5 6 9 0 .6 2 5 2 8 3 1 .4 1 7 1 9 0 7 4 .4 2 8 5 6 2 8
5 /1 4 /9 9  22 :0 0 3 3 :0 0 :0 0 6 4 2 .9 1 0 .7 -0 .0 0 8 0 .6 1 5 0 .6 2 3 5 2 0 6 6 .7 3 0 .0 8 1 8 4 1 0 .2 6 8 2 5 5 1 9 8 4 1 7 .2 2 5 0 4 8 3 .9 8 7 5 4 9 7 3 .0 8 8 5 6 2 8
5 /1 5 /9 9 1 :0 0 3 6 :0 0 :0 0 8 4 2 .7 3 1 0 .7 -0 .6 5 1 -0 .0 8 3 0 .5 6 8 4 7 3 1 3 .0 9 0 .0 7 2 4 1 5 0 .2 7 4 6 6 6 1 8 1 2 1 9 .5 2 2 8 5 3 2 .6 1 7 1 8 5 2 4 .8 9 8 5 6 2 8
5 /1 5 /9 9 4 :0 0 3 9 :0 0 :0 0 102 2 .9 2 9 .7 0 .0 5 6 0 .5 3 3 0 .4 7 7 3 9 5 1 4 .7 6 0 .0 8 2 9 8 8 0 .2 6 7 5 3 5 1 9 0 2 3 0 .1 2 2 9 7 4 4 .8 7 6 8 7 4 1 6 .2 2 8 0 1 5 1
5 /1 5 /9 9  7 :00 4 2 :0 0 :0 0 68 3 .1 8 1 0 .7 0 .6 4 9 1 .1 7 7 0 .5 2 8 4 3 8 7 5 0 .0 9 8 6 4 0 .2 5 8 7 5 9 2 2 8 1 7 7 .3 2 7 2 0 5 2 .3 2 7 5 2 6 9 5 .7 8 8 5 6 2 8
5 /1 5 /9 9  10:00 4 5 :0 0 :0 0 74 3.61 1 0 .7 -0 .0 3 0 0 .5 8 0 0 .6 1 0 5 0 9 4 0 .4 0 .1 2 7 5 3 3 0 .2 4 6 2 4 2 7 7 3 0 6 .9 3 2 8 2 4 7 .3 3 9 0 0 4 4 9 .4 7 8 5 6 2 8
5 /1 5 /9 9  13:00 4 8 :0 0 :0 0 7 6 3 .3 7 1 0 .7 -0 .6 6 0 -0 .1 5 2 0 .5 0 8 4 2 1 6 1 .9 9 0 .1 1 0 9 4 4 0 .2 5 2 9 5 4 2 4 9 3 7 7 .6 2 9 1 5 3 9 .5 7 9 2 9 6 8 0 .3 4 8 5 6 2 8
5 /1 5 /9 9  16:00 5 1 :0 0 :0 0 72 3 .3 9 1 0 .7 0 .1 2 4 0 .5 5 0 0 .4 2 6 3 5 1 8 0 .6 9 0 .1 1 2 2 8 2 0 .2 5 2 3 6 9 2 5 1 6 5 6 .1 2 8 6 8 3 6 .8 3 8 6 7 5 6 4 .6 0 8 5 6 2 8
5 /1 5 /9 9  19:00 5 4 :0 0 :0 0 74 3 .0 7 1 0 .7 0 .9 5 2 1 .3 6 0 0 .4 0 8 3 3 6 5 7 .2 5 0 .0 9 1 8 5 1 0 .2 6 2 3 4 5 2 1 6 2 7 4 .2 2 4 9 9 3 1 .4 6 8 0 5 1 5 2 .4 4 8 5 6 2 8
5 /1 5 /9 9  22:00 5 7 :0 0 :0 0 7 6 2 .8 7 1 0 .7 0 .3 3 4 0.791 0 .4 5 7 3 7 8 1 2 .0 1 0 .0 8 0 1 3 5 0 .2 6 9 3 4 7 1 9 5 3 3 4 .3 2 3 3 1 4 6 .2 9 7 2 4 6 1 6 .6 3 8 5 6 2 8
5 /1 6 /9 9  1:00 6 0 :0 0 :0 0 6 6 2 .7 7 1 0 .7 -0 .6 4 4 -0 .1 7 2 0 .4 7 2 3 9 0 8 8 .7 0 .0 7 4 5 8 0 .2 7 3 1 0 8 1 8 5 2 0 6 .4 2 2 4 2 9 5 .1 2 68 6 1 6 2 .1 1 8 5 6 2 8
5 /1 6 /9 9  4 :0 0 6 3 :0 0 :0 0 7 0 2 .7 4 1 0 .7 -0 .2 6 6 0 .1 2 5 0 .391 3 2 2 2 1 .4 5 0 .0 7 2 9 5 3 0 .2 7 4 2 7 4 1 8 2 2 1 2 .8 2 1 4 4 3 4 .2 5 6 5 8 0 9 4 .0 5 8 5 6 2 8
5 /1 6 /9 9  7 :00 6 6 :0 0 :0 0 6 8 2 .5 9 1 0 .7 0 .6 1 1 0 .961 0 .3 5 0 2 8 7 7 0 .5 8 0 .0 6 5 0 9 1 0 .2 8 0 3 7 8 1 6 7 5 5 6 1 9 6 3 2 6 .6 2 6 1 6 1 4 1 .3 0 8 5 6 2 8
5 /1 6 /9 9  10:00 6 9 :0 0 :0 0 7 0 2 .4 1 0 .7 0 .2 4 6 0 .6 0 3 0 .3 5 7 2 9 3 5 8 .5 6 0 .0 5 5 7 8 2 0 .2 8 8 8 5 6 1 4 9 7 4 1 .2 1 7 9 0 9 9 .7 9 5 6 3 1 3 9 .6 2 8 5 6 2 8
5 /1 6 /9 9  13:00 7 2 :0 0 :0 0 70 2 .4 3 1 0 .7 -0 .6 2 4 -0 .2 7 3 0 .3 5 1 2 8 8 5 4 .5 5 0 .0 5 7 2 0 3 0 .2 8 7 4 5 7 1 5 2 4 9 8 1 8 1 3 5 2 .5 3 5 4 0 6 7 8 .4 9 8 5 6 2 8
5 /1 6 /9 9  16:00 7 5 :0 0 :0 0 6 8 2 .4 1 0 .7 -0 .1 9 3 0 .081 0 .2 7 4 2 2 4 1 8 .5 6 0 .0 5 5 7 8 2 0 .2 8 8 8 5 6 1 4 9 7 4 1 .2 1 7 2 1 5 9 .8 0 5 3 0 2 6 8 .4 9 8 5 6 2 8
5 /1 6 /9 9  19:00 7 8 :0 0 :0 0 7 2 2 .4 4 1 0 .7 0 .8 6 7 1 .1 7 4 0 .3 0 7 2 5 1 6 9 .5 4 0 .0 5 7 6 8 1 0 .2 8 6 9 9 6 1 5 3 4 2 1 .6 1 7 8 5 9 1 .1 3 5 2 6 1 2 6 .3 9 8 5 6 2 8
5 /1 6 /9 9  22:00 8 1 :0 0 :0 0 7 2 2 .3 6 1 0 .7 0 .6 3 3 1 .0 1 8 0 .3 8 5 3 1 7 1 5 .3 9 0 .0 5 3 9 1 5 0 .2 9 0 7 6 1 1 4 6 0 9 8 .5 1 7 7 8 1 3 .8 7 5 3 4 6 0 7 .4 9 8 5 6 2 8
5 /1 7 /9 9  1:00 8 4 :0 0 :0 0 7 2 2 .2 7 1 0 .7 -0 .4 6 1 -0 .0 9 5 0 .3 6 6 3 0 1 1 5 .2 5 0 .0 4 9 8 3 1 0 .2 9 5 2 1 5 1 3 8 0 4 0 .2 1 6 8 1 5 5 .4 9 5 1 8 9 5 4 .0 4 8 5 6 2 8
5 /1 7 /9 9  4 :0 0 8 7 :0 0 :0 0 7 2 2 .1 4 1 0 .7 -0 .5 0 6 -0 .2 2 4 0 .2 8 2 2 3 0 8 4 .4 6 0 .0 4 4 2 2 1 0 .3 0 2 1 0 2 1 2 6 7 3 9 .9 1 4 9 8 2 4 .3 6 4 7 6 9 6 9 .7 9 8 5 6 2 8
5 /1 7 /9 9  7 :00 9 0 :0 0 :0 0 102 2 .1 6 1 0 .7 0 .4 2 5 0.651 0 .2 2 6 1 8 4 3 6 .6 8 0 .0 4 5 0 6 2 0 .3 0 1 0 0 5 1 2 8 4 5 2 .2 1 4 6 8 8 8 .8 7 4 4 5 0 6 9 .8 5 8 5 6 2 8
5 /1 7 /9 9  10:00 9 3 :0 0 :0 0 7 0 2.01 1 0 .7 0 .4 5 3 0 .6 8 3 0 .2 3 0 1 8 7 6 7 .6 2 0 .0 3 8 9 4 9 0 .3 0 9 5 9 6 1 1 5 8 4 4 .1 1 3 4 6 1 1 .7 3 4 2 2 2 5 0 .9 0 8 5 6 2 8
5 /1 7 /9 9  13:00 9 6 :0 0 :0 0 7 0 1 .9 6 1 0 .7 -0 .4 3 2 -0 .1 9 7 0 .2 3 5 1 9 1 8 1 .5 2 0 .0 3 7 0 1 1 0 .3 1 2 6 6 1 1 1 7 6 2 1 3 0 9 4 3 .5 4 3 9 8 3 3 2 .9 0 8 5 6 2 8
5 /1 7 /9 9  16:00 9 9 :0 0 :0 0 7 4 1.8 1 0 .7 -0 .4 3 0 -0 .2 6 0 0 .1 7 0 1 3 8 2 0 .4 4 0 .0 3 1 1 4 7 0 .3 2 3 2 4 6 9 9 1 0 8 .6 9 1 1 2 9 2 9 .1 3 3 6 5 8 0 9 .0 0 8 5 6 2 8
5 /1 7 /9 9  19:00 102:0 0 :0 0 74 1.61 9 .7 0 .6 0 9 0 .7 8 8 0 .1 7 9 1 4 5 60 .21 0 .0 2 4 8 4 8 0 .3 3 7 6 5 7 7 9 4 5 9 .7 5 9 4 0 1 9 .9 6 3 1 0 4 2 3 .6 3 8 0 1 5 1
5 /1 7 /9 9  22 :0 0 105:0 0 :0 0 7 2 1 .42 9 .7 0 .8 1 5 1 .0 5 2 0 .2 3 7 1 9 3 4 7 .1 5 0 .0 1 9 2 6 7 0 .3 5 4 6 5 6 6 7 9 0 .9 4 8 6 1 3 8 .0 9 2 7 0 2 3 7 .0 7 8 0 1 5 1
5 /1 8 /9 9 1 :0 0 108:0 0 :0 0 94 1.31 9 .7 -0 .1 5 4 0 .1 8 6 0 .3 4 0 2 7 9 3 1 .4 7 0 .0 1 6 3 6 4 0 .3 6 6 0 0 9 5 9 8 7 0 .1 6 8 7 8 0 1 .6 4 2 6 0 9 0 9 .5 9 8 0 1 5 1
5 /1 8 /9 9  4 :0 0 111:0 0 :0 0 74 1.4 9 .7 -0 .6 1 0 -0 .3 4 2 0 .2 6 8 2 1 9 1 9 .5 6 0 .0 1 8 7 2 1 0 .3 5 6 6 2 2 6 5 5 0 9 .8 5 8 7 4 2 9 .4 1 2 6 2 8 4 6 .5 7 8 0 1 5 1
5 /1 8 /9 9  7 :00 114:0 0 :0 0 72 1.4 1 0 .7 0 .1 3 5 0 .3 8 5 0 .2 5 0 2 0 4 2 4 .7 3 0 .0 1 8 7 2 1 0 .3 5 6 6 2 2 7 0 2 5 8 .5 9 9 0 6 8 3 .3 2 2 6 7 1 6 9 .1 0 8 5 6 2 8
5 /1 8 /9 9  10:00 117:0 0 :0 0 74 1 .4 6 1 0 .7 0 .5 4 9 0 .7 6 4 0 .2 1 5 1 7 5 2 7 .4 3 0 .0 2 0 3 8 2 0 .3 5 0 8 1 9 7 4 3 2 8 .1 9 1 8 5 5 .5 3 2 7 3 8 0 8 .2 8 8 5 6 2 8
5 /1 8 /9 9  13:00 120:0 0 :0 0 7 0 1 .3 6 1 0 .7 -0 .1 4 5 0 .1 6 8 0 .3 1 3 2 5 6 7 0 .9 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 6 7 5 9 7 .0 7 9 3 2 6 7 .9 7 2 7 7 6 8 5 .2 5 8 5 6 2 8
5 /1 8 /9 9  16:00 123:0 0 :0 0 9 6 1 .23 9 .7 -0 .5 3 2 -0 .2 9 6 0 .2 3 6 1 9 2 6 4 .3 3 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 5 5 0 3 0 .5 9 7 4 2 9 4 .9 2 2 5 1 3 4 4 .3 3 8 0 1 5 1
5 /1 8 /9 9  19:00 126:0 0 :0 0 9 4 1 .0 9 8 .9 0 .2 5 7 0 .4 7 2 0 .2 1 5 1 7 5 2 7 .4 3 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 4 3 8 8 6 .0 6 6 1 4 1 3 .4 9 7 5 6 3 5
5 /1 8 /9 9  22:00 129:0 0 :0 0 74 1 .1 9 9 .7 0 .8 4 8 1 .0 6 2 0 .2 1 4 1 7 4 4 4 .8 3 0 .0 1 3 4 7 0 .3 8 0 0 1 9 5 2 6 7 2 .6 5 7 0 1 1 7 .4 8 8 0 1 5 1
Is=  1 9 7 6 4 2 7 8 .9 8
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(n -hr /m )
S to rm  D efin ition  
(n /m )
7 /1 2 /9 9  1 :0 0 0 :0 0 :0 0 7 4 1 .01 6 .6 - 0 .5 4 8 - 0 .3 1 7 0 .2 3 1 1 8 8 5 0 .3 8 0 .0 0 9 6 6 3 0 .4 0 5 1 8 7 3 1 1 6 6 .7 4 5 0 0 1 7 .1 2 6 1 8 3 7
7 /1 2 /9 9  4 :0 0 3 :0 0 :0 0 7 8 1 .0 5 5 .5 0 .2 1 3 0 .4 0 1 0 .1 8 8 1 5 3 0 0 .7 9 0 .0 1 0 4 5 3 0 .3 9 9 0 8 2 8 4 5 1 .7 6 4 3 7 5 2 .5 6 5 4 6 9 0
7 /1 2 /9 9  7 :0 0 6 :0 0 :0 0 7 8 1 .11 5 .5 0 .4 8 8 0 .7 1 1 0 .2 2 3 1 8 1 8 8 .5 8 0 .0 1 1 6 9 9 0 .3 9 0 5 0 2 3 0 8 6 9 .7 8 4 9 0 5 8 .3 6 5 4 6 9 0
7 /1 2 /9 9  1 0 :0 0 9 :0 0 :0 0 8 0 1 .2 8 6 .2 -0 .2 5 3 -0 .0 2 7 0 .2 2 6 1 8 4 3 6 .6 8 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 4 1 6 9 7 .8 5 6 0 1 3 4 .5 4 1 6 3 7 8 9 .3 5 5 9 2 8 7
7 /1 2 /9 9  1 3 :0 0 1 2 :0 0 :0 0 8 0 1 .61 6 .6 -0 .5 4 4 -0 .3 6 3 0 .1 8 1 1 4 7 2 4 .7 1 0 .0 2 4 8 4 8 0 .3 3 7 6 5 7 6 1 2 6 5 .4 9 7 5 9 9 0 .2 0 2 0 4 1 8 7 .1 1 6 1 8 3 7
7 /1 2 /9 9  1 6 :0 0 1 5 :0 0 :0 0 8 0 1 .81 6 .6 0 .3 6 8 0 .5 7 9 0 .2 1 1 1 7 1 9 7 .1 0 .0 3 1 4 9 9 0 .3 2 2 5 4 7 7 3 1 3 3 .6 5 9 0 3 3 0 .7 5 2 4 9 4 8 1 .4 2 6 1 8 3 7
7 /1 2 /9 9  1 9 :0 0 1 8 :0 0 :0 0 8 2 1 .9 6 7 .6 0 .8 8 9 1 .1 4 6 0 .2 5 7 2 1 0 0 5 .6 6 0 .0 3 7 0 1 1 0 .3 1 2 6 6 9 0 2 3 8 .1 7 1 1 1 2 4 3 .8 3 3 0 2 3 6 1 .8 7 6 8 0 0 3
7 /1 2 /9 9  2 2 :0 0 2 1 : 0 0 : 0 0 8 0 1 .81 7 .6 0 .1 2 6 0 .5 0 0 0 .3 7 4 3 0 7 8 8 .5 5 0 .0 3 1 4 9 9 0 .3 2 2 5 4 7 8 0 1 0 1 .7 3 1 1 0 8 9 0 .2 8 3 3 3 2 0 1 .1 6 6 8 0 0 3
7 / 1 3 / 9 9 1 : 0 0 2 4 :0 0 :0 0 8 2 1 .5 9 7 .6 - 0 .6 0 8 - 0 .2 3 5 0 .3 7 3 3 0 7 0 4 .3 5 0 .0 2 4 2 2 6 0 .3 3 9 3 1 1 6 6 1 6 9 .3 1 9 6 8 7 3 .6 6 3 1 1 6 4 5 .9 1 6 8 0 0 3
7 /1 3 /9 9  4 :0 0 2 7 :0 0 :0 0 8 2 1 .4 3 8 .2 -0 .0 7 0 0 .2 0 7 0 .2 7 7 2 2 6 6 8 .2 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 5 9 8 7 9 .7 3 8 2 5 4 7 .9 3 2 6 9 1 3 2 .3 8 7 1 5 7 4
7 /1 3 /9 9  7 :0 0 3 0 :0 0 :0 0 8 2 1 .5 5 7 .6 0 .5 6 3 0 .9 5 4 0 .3 9 1 3 2 2 2 1 .4 5 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 6 3 7 5 7 .0 2 9 5 9 7 8 .4 7 2 6 7 7 8 9 .6 0 6 8 0 0 3
7 /1 3 /9 9  1 0 :0 0 3 3 :0 0 :0 0 7 6 1 .7 5 6 .6 0 .0 4 3 0 .5 3 8 0 .4 9 5 4 1 0 5 0 .6 8 0 .0 2 9 4 2 0 .3 2 6 8 2 6 6 9 4 7 9 .2 6 1 1 0 5 2 9 .9 4 3 0 9 7 6 2 .6 3 6 1 8 3 7
7 /1 3 /9 9  1 3 :0 0 3 6 :0 0 :0 0 7 6 1 .5 7 -0 .6 0 1 -0 .1 3 4 0 .4 6 7 3 8 6 6 2 .8 8 0 .0 2 1 5 2 9 0 .3 4 7 1 3 1 5 7 4 2 0 .7 9 6 0 8 3 .5 8 3 0 9 9 2 0 .2 8 6 4 3 3 8
7 /1 3 /9 9  1 6 :0 0 3 9 :0 0 :0 0 8 0 1 .4 2 7 0 .0 2 6 0 .3 5 9 0 .3 3 3 2 7 3 4 4 .6 9 0 .0 1 9 2 6 7 0 .3 5 4 6 5 5 2 9 9 4 .2 1 8 0 3 3 8 .9 0 2 6 4 6 3 3 .7 2 6 4 3 3 8
7 /1 3 /9 9  1 9 :0 0 4 2 :0 0 :0 0 7 8 1 .2 8 7 .6 0 .8 8 4 1 .2 6 3 0 .3 7 9 3 1 2 0 9 .6 9 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 4 8 4 6 5 .1 7 9 6 7 4 .7 9 2 4 0 0 2 0 .5 3 6 8 0 0 3
7 /1 3 /9 9  2 2 :0 0 4 5 :0 0 :0 0 8 0 1 .2 2 8 .2 0 .4 4 0 0 .9 0 2 0 .4 6 2 3 8 2 3 7 .3 2 0 .0 1 4 1 6 7 0 .3 7 6 3 3 8 4 7 9 7 1 .3 9 8 6 2 0 8 .7 1 2 4 8 8 2 5 .2 5 7 1 5 7 4
7 /1 4 /9 9  1 :0 0 4 8 :0 0 :0 0 8 0 1 .2 4 8 .2 -0 .5 2 5 -0 .1 0 3 0 .4 2 2 3 4 8 4 1 .8 6 0 .0 1 4 6 4 1 0 .3 7 3 9 5 3 4 9 0 5 8 .7 5 8 3 9 0 0 .6 1 2 5 5 1 6 3 .9 9 7 1 5 7 4
7 /1 4 /9 9  4 :0 0 5 1 :0 0 :0 0 8 0 1 .1 8 8 .2 -0 .3 3 0 0 .0 1 5 0 .3 4 5 2 8 3 5 0 .9 0 .0 1 3 2 4 2 0 .3 8 1 2 7 5 4 5 8 2 6 .5 7 7 4 1 7 7 .4 7 2 3 7 1 1 7 .1 2 7 1 5 7 4
7 /1 4 /9 9  7 :0 0 5 4 :0 0 :0 0 8 2 1 .0 3 8 .2 0 .5 1 6 0 .8 6 1 0 .3 4 5 2 8 3 5 0 .9 0 .0 1 0 0 5 4 0 .4 0 2 0 9 2 3 8 1 4 2 .1 3 6 6 4 9 3 .0 3 2 1 1 0 0 5 .7 5 7 1 5 7 4
7 /1 4 /9 9  1 0 :0 0 5 7 :0 0 :0 0 8 0 0 .9 4 8 .2 0 .3 2 0 0 .6 5 8 0 .3 3 8 2 7 7 6 3 .7 7 0 .0 0 8 3 5 4 0 .4 1 6 7 2 7 3 3 8 0 7 .5 4 6 1 5 7 1 .3 1 7 1 5 7 4
7 /1 4 /9 9  1 3 :0 0 6 0 :0 0 :0 0 8 4 1 .0 1 8 .2 -0 .5 0 0 -0 .2 0 9 0 .2 9 1 2 3 8 3 4 .3 7 0 .0 0 9 6 6 3 0 .4 0 5 1 8 7 3 7 1 6 0 .8 1 6 0 9 9 5 .1 8 7 1 5 7 4
Is = 4 1 7 8 0 3 8 .0 7
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Storm  D efin ition
(n /m )
8 /2 9 /9 9  1 6 :0 0 0 :0 0 :0 0 8 8 1.51 1 3 .6 -0 .3 2 5 -0 .2 7 9 0 .0 4 6 3 7 1 0 .9 7 0 .0 2 1 8 2 1 0 .3 4 6 2 3 9 1 8 4 2 .8 5 9 5 5 5 3 .8 3 1 0 0 6 4 3
8 /2 9 /9 9  1 9 :0 0 3 :0 0 :0 0 9 4 1 .4 9 1 3 .6 0 .4 4 0 0 .5 0 0 0 .0 6 0 4 8 4 4 .6 1 9 0 .0 2 1 2 3 9 0 .3 4 8 0 4 9 0 2 7 7 .3 8 9 5 1 2 2 .0 0 1 0 0 6 4 3
8 /2 9 /9 9  2 2 :0 0 6 :0 0 :0 0 9 2 1 .4 7 1 3 .6 0 .6 7 7 0 .7 5 4 0 .0 7 7 6 2 2 3 .8 4 3 0 .0 2 0 6 6 6 0 .3 4 9 8 8 4 8 8 7 2 2 .6 1 9 4 9 4 6 .4 6 1 0 0 6 4 3
8 /3 0 /9 9  1 :00 9 :0 0 :0 0 9 4 1 .8 5 1 3 .6 -0 .1 0 2 0 .0 7 4 0 .1 7 6 1 4 3 1 3 .5 3 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 1 2 0 0 7 0 .5 1 3 4 3 8 4 .0 3 3 4 3 9 9 5 .7 2 1 0 0 6 4 3
8 /3 0 /9 9  4 :0 0 1 2 :0 0 :0 0 8 0 3 .2 5 1 5 .6 -0 .4 4 6 -0 .0 0 5 0 .4 4 1 3 6 4 5 2 .7 0 .1 0 3 0 8 8 0 .2 5 6 5 6 6 2 8 6 2 4 4 .5 3 2 2 6 9 7 .1 7 6 8 5 6 2 1 .8 0 1 1 0 3 8 9
8 /3 0 /9 9  7 :0 0 1 5 :0 0 :0 0 5 4 4 .5 9 8 .2 0 .2 9 5 1 .0 5 3 0 .7 5 8 6 3 8 4 6 .1 2 0 .2 0 7 4 4 6 0 .2 2 4 1 6 9 3 5 8 9 4 9 .1 4 2 2 7 9 5 .2 1 1 1 1 8 2 3 8 .5 6 7 1 5 7 4
8 /3 0 /9 9  1 0 :0 0 1 8 :0 0 :0 0 6 0 4 .91 8 .9 0 .7 2 4 1 .7 1 2 0 .9 8 8 8 4 3 8 4 .3 8 0 .2 3 7 7 8 9 0 .2 1 8 3 3 9 4 1 5 6 0 7 .8 4 9 9 9 9 2 .2 2 1 3 8 4 1 8 1 .1 3 7 5 6 3 5
8 /3 0 /9 9  1 3 :0 0 2 1 :0 0 :0 0 6 6 4 .7 7 9 .7 0 .0 8 4 1 .1 9 9 1 .1 1 5 9 5 9 4 3 .3 0 .2 2 4 2 5 6 0 .2 2 0 8 2 3 4 1 1 7 9 5 .1 5 0 7 7 3 8 .3 8 1 5 1 1 5 9 5 .8 9 8 0 1 5 1
8 /3 0 /9 9  1 6 :0 0 2 4 :0 0 :0 0 7 2 4 .7 6 9 .7 -0 .3 9 7 0 .6 4 0 1 .0 3 7 8 8 8 2 4 .9 1 0 .2 2 3 3 0 5 0 .2 2 1 0 0 4 4 1 0 4 0 1 .3 4 9 9 2 2 6 .2 5 1 5 1 0 4 4 6 .9 4 8 0 1 5 1
8 /3 0 /9 9  1 9 :0 0 2 7 :0 0 :0 0 7 2 5 .0 6 1 0 .7 0 .1 7 9 1 .0 3 4 0 .8 5 5 7 2 4 5 3 .2 3 0 .2 5 2 7 3 5 0 .2 1 5 7 8 5 4 7 2 7 1 9 .7 5 4 5 1 7 2 .8 8 1 5 6 6 5 9 8 .7 0 8 5 6 2 8
8 /3 0 /9 9  2 2 :0 0 3 0 :0 0 :0 0 7 2 5 .01 12 0 .6 9 8 1 .5 6 8 0 .8 7 0 7 3 7 8 9 .9 5 0 .2 4 7 7 0 2 0 .2 1 6 6 2 5 4 8 8 9 2 8 .2 5 6 2 7 1 8 .1 4 1 6 6 1 8 3 6 .5 4 9 2 5 0 4
8 /3 1 /9 9  1 :00 3 3 :0 0 :0 0 6 4 4 .6 5 12 0 .1 0 8 0 .9 1 1 0 .8 0 3 6 7 8 3 6 .7 8 0 .2 1 2 9 7 6 0 .2 2 3 0 3 4 4 3 4 5 5 7 .3 5 0 2 3 9 4 .0 9 1 5 9 7 6 6 8 .3 5 9 2 5 0 4
8 /3 1 /9 9  4 :0 0 3 6 :0 0 :0 0 7 2 4 .5 4 12 -0 .4 8 1 0 .3 3 9 0 .8 2 0 6 9 3 4 3 .0 2 0 .2 0 2 8 9 4 0 .2 2 5 1 3 1 4 1 8 5 0 4 .1 4 8 7 8 4 7 .1 3 1 4 8 5 3 6 1 .8 4 9 2 5 0 4
8 /3 1 /9 9  7 :0 0 3 9 :0 0 :0 0 6 4 4 .91 1 3 .6 0 .0 6 2 0 .7 6 2 0 .7 0 0 5 8 7 7 2 .9 4 0 .2 3 7 7 8 9 0 .2 1 8 3 3 9 5 0 0 1 4 6 .9 5 5 8 9 1 9 .8 6 1 5 7 0 1 5 0 .4 9 1 0 0 6 4 3
8 /3 1 /9 9  1 0 :0 0 4 2 :0 0 :0 0 8 4 5 .1 2 1 3 .6 0 .7 5 7 1 .3 3 9 0 .5 8 2 4 8 5 2 0 .2 2 0 .2 5 8 8 4 2 0 .2 1 4 7 9 3 5 3 4 0 5 5 .5 5 8 2 5 7 5 .7 5 1 7 1 2 2 4 3 .4 1 1 0 0 6 4 3
8 /3 1 /9 9  1 3 :0 0 4 5 :0 0 :0 0 8 6 4 .8 6 1 5 .6 0 .3 2 8 1 .0 7 2 0 .7 4 4 6 2 6 3 1 .8 2 0 .2 3 2 9 1 0 .2 1 9 2 1 5 5 2 2 7 3 3 .1 5 8 5 3 6 4 .9 4 1 7 5 1 9 1 1 .0 3 1 1 0 3 8 9
8 /3 1 /9 9  1 6 :0 0 4 8 :0 0 :0 0 6 4 4 .6 3 1 3 .6 -0 .3 5 8 0 .4 7 2 0 .8 3 0 7 0 2 3 0 .3 9 0 .2 1 1 1 2 4 0 .2 2 3 4 1 4 5 6 4 4 5 .2 5 2 6 6 7 5 .5 6 1 6 6 8 0 6 0 .7 5 1 0 0 6 4 3
8 /3 1 /9 9  1 9 :0 0 5 1 :0 0 :0 0 7 2 4 .9 8 1 3 .6 -0 .0 6 9 0 .7 0 5 0 .7 7 4 6 5 2 7 4 .0 4 0 .2 4 4 7 0 6 0 .2 1 7 1 3 4 5 1 1 3 4 2 .3 5 7 6 6 1 6 .3 5 1 6 5 4 9 3 7 .8 7 1 0 0 6 4 3
8 /3 1 /9 9  2 2 :0 0 5 4 :0 0 :0 0 7 2 5 .1 4 1 3 .6 0 .6 1 5 1 .4 0 2 0 .7 8 7 6 6 4 2 1 .8 1 0 .2 6 0 8 9 4 0 .2 1 4 4 6 6 5 3 7 3 3 5 .3 6 0 3 7 5 7 .1 0 1 7 7 0 5 6 0 .1 8 1 0 0 6 4 3
9 /1 /9 9  1 :00 5 7 :0 0 :0 0 7 2 4 .6 7 1 3 .6 0.775 1 .492 0 .7 1 7 6 0 2 6 1 .5 6 0 .2 1 4 8 3 5 0 .2 2 2 6 6 4 6 2 5 8 2 .2 5 2 2 8 4 3 .7 3 1 6 8 9 9 0 1 .2 5 1 0 0 6 4 3
9 /1 /9 9  4 :0 0 6 0 :0 0 :0 0 6 6 4 .3 12 0.059 0.75 0 .6 9 1 5 7 9 8 6 .0 2 0 .1 8 1 7 5 7 0 .2 2 9 9 6 3 3 8 4 3 9 5 .5 4 4 2 3 8 1 .5 6 1 4 4 7 8 3 7 .9 5 9 2 5 0 4
9 /1 /9 9  7 :0 0 6 3 :0 0 :0 0 7 2 4 .2 7 12 0.303 0 .829 0 .5 2 6 4 3 7 0 3 .5 2 0 .1 7 9 1 9 8 0 .2 3 0 5 9 4 3 8 0 2 2 0 .7 4 2 3 9 2 4 .2 3 1 2 9 9 4 5 8 .6 9 9 2 5 0 4
9 /1 /9 9  1 0 :0 0 6 6 :0 0 :0 0 7 6 4 .1 2 12 1.133 1.611 0 .4 7 8 3 9 6 0 0 .0 1 0 .1 6 6 6 7 6 0 .2 3 3 8 4 1 3 5 9 6 4 3 .7 3 9 9 2 4 3 .7 2 1 2 3 4 7 5 1 .9 3 9 2 5 0 4
9 /1 /9 9  1 3 :0 0 6 9 :0 0 :0 0 8 2 4 12 1.056 1 .519 0 .4 6 3 3 8 3 2 2 .4 1 0 .1 5 6 9 8 9 0 .2 3 6 5 5 9 3 4 3 5 3 9 .9 3 8 1 8 6 2 .3 5 1 1 7 1 6 5 9 .1 1 9 2 5 0 4
9 /1 /9 9  1 6 :0 0 7 2 :0 0 :0 0 7 8 3 .8 8 1 0 .7 0.297 0.76 0 .4 6 3 3 8 3 2 2 .4 1 0 .1 4 7 5 9 6 0 .2 3 9 3 9 3 3 1 0 2 4 7 .2 3 4 8 5 6 9 .6 3 1 0 9 5 6 4 7 .9 7 8 5 6 2 8
9 /1 /9 9  1 9 :0 0 7 5 :0 0 :0 0 7 6 3 .9 6 1 0 .7 0.205 0 .713 0 .5 0 8 4 2 1 6 1 .9 9 0 .1 5 3 8 2 6 0 .2 3 7 4 9 3 2 0 3 1 4 3 6 2 4 7 5 .9 8 1 0 6 6 5 6 8 .4 2 8 5 6 2 8
9 /1 /9 9  2 2 :0 0 7 8 :0 0 :0 0 7 2 4 .0 2 1 0 .7 0.861 1 .334 0 .4 7 3 3 9 1 7 3 .8 9 0 .1 5 8 5 8 3 0 .2 3 6 0 9 8 3 2 7 9 5 5 .6 3 6 7 1 2 9 .5 2 1 0 9 4 4 0 8 .2 5 8 5 6 2 8
9 /2 /9 9  1 :00 8 1 :0 0 :0 0 7 4 3 .8 4 9 .7 0.911 1.395 0 .4 8 4 4 0 1 1 1 .6 8 0 .1 4 4 5 3 0 .2 4 0 3 6 5 2 9 1 2 0 1 .7 3 3 1 3 1 3 .3 8 1 0 4 7 6 6 4 .3 5 8 0 1 5 1
9 /2 /9 9  4 :0 0 8 4 :0 0 :0 0 7 2 3 .3 2 9 .7 0.252 0 .672 0 .4 2 0 3 4 6 7 2 .5 1 0 .1 0 7 6 3 5 0 .2 5 4 4 3 7 2 3 1 8 5 0 .2 2 6 6 5 2 2 .7 0 8 9 6 7 5 4 .1 2 8 0 1 5 1
9 /2 /9 9  7 :0 0 8 7 :0 0 :0 0 7 8 3 .2 9 9 .7 0.139 0 .487 0 .3 4 8 2 8 6 0 2 .6 8 0 .1 0 5 6 7 4 0 .2 5 5 3 4 1 2 2 8 6 0 6 2 5 7 2 0 8 .7 0 7 8 5 5 9 7 .0 9 8 0 1 5 1
9 /2 /9 9  1 0 :0 0 9 0 :0 0 :0 0 8 0 3 .2 9 9 .7 0.904 1 .237 0 .3 3 3 2 7 3 4 4 .6 9 0 .1 0 5 6 7 4 0 .2 5 5 3 4 1 2 2 8 6 0 6 2 5 5 9 5 0 .7 1 7 6 9 7 3 9 .1 1 8 0 1 5 1
9 /2 /9 9  1 3 :0 0 9 3 :0 0 :0 0 8 4 3 .1 9 9 .7 1.198 1 .533 0 .3 3 5 2 7 5 1 2 .3 0 .0 9 9 2 7 0 .2 5 8 4 4 2 2 1 7 9 3 5 .2 2 4 5 4 4 7 .4 8 7 5 2 0 9 7 .2 8 8 0 1 5 1
9 /2 /9 9  1 6 :0 0 9 6 :0 0 :0 0 9 0 3 .1 2 1 0 .7 0.579 0 .899 0 .3 2 0 2 6 2 5 6 .2 7 0 .0 9 4 9 0 7 0 .2 6 0 6 9 4 2 2 1 6 5 0 .9 2 4 7 9 0 7 .1 5 7 4 0 0 3 1 .9 5 8 5 6 2 8
9 /2 /9 9  1 9 :0 0 9 9 :0 0 :0 0 8 6 2 .9 4 9 .7 0 132 0 .437 0 .3 0 5 2 5 0 0 2 .5 0 .0 8 4 1 4 4 0 .2 6 6 8 2 2 1 9 2 2 2 6 .7 2 1 7 2 2 9 .1 6 6 9 7 7 0 4 .4 7 8 0 1 5 1
9 /2 /9 9  2 2 :0 0 1 0 2 :0 0 :0 0 8 6 2 .6 8 9 .7 0.601 0 .874 0 .2 7 3 2 2 3 3 5 .3 7 0 .0 6 9 7 5 4 0 .2 7 6 6 5 8 1 6 6 9 7 2 .2 1 8 9 3 0 7 .5 4 6 0 9 8 0 5 .0 5 8 0 1 5 1
9 /3 /9 9  1 :00 1 0 5 :0 0 :0 0 8 0 2 .51 8 .2 0.972 1.205 0 .2 3 3 1 9 0 1 5 .9 3 0 .0 6 1 0 8 2 0 .2 8 3 8 3 9 1 3 7 5 2 5 .8 1 5 6 5 4 1 .7 1 5 1 8 7 7 3 .8 7 7 1 5 7 4
9 /3 /9 9  4 :0 0 1 0 8 :0 0 :0 0 8 0 2 .41 8 .2 0.501 0 .813 0 .3 1 2 2 5 5 8 7 .3 1 0 .0 5 6 2 5 4 0 .2 8 8 3 8 7 1 2 9 2 2 1 .2 1 5 4 8 0 8 .5 3 4 6 7 0 2 5 .3 6 7 1 5 7 4
9 /3 /9 9  7 :0 0 1 1 1 :0 0 :0 0 8 2 2 .2 8 7 .6 0.069 0 .377 0 .3 0 8 2 5 2 5 3 .0 8 0 .0 5 0 2 7 7 0 .2 9 4 7 0 8 1 1 3 5 5 7 .1 1 3 8 8 1 0 .1 7 4 4 0 4 2 8 .0 6 6 8 0 0 3
9 /3 /9 9  1 0 :0 0 1 1 4 :0 0 :0 0 8 0 2 .1 3 7 0.612 0 .877 0 .2 6 5 2 1 6 7 0 .1 9 0 .0 4 3 8 0 3 0 .3 0 2 6 5 5 9 7 3 7 1 .5 3 1 1 9 0 4 1 .7 2 3 8 6 7 7 7 .8 4 6 4 3 3 8
9 /3 /9 9  1 3 :0 0 1 1 7 :0 0 :0 0 1 0 4 2 .0 5 7 .6 ’ .227 1.391 0 .1 6 4 1 3 3 2 7 .7 1 0 .0 4 0 5 3 5 0 .3 0 7 2 2 9 6 5 6 4 .7 9 1 0 9 8 9 2 .5 0 3 4 3 4 0 1 .3 4 6 8 0 0 3
9 /3 /9 9  1 6 :0 0 1 2 0 :0 0 :0 0 8 2 1 .9 7 .6 0.87 1 .077 0 .2 0 7 1 6 8 6 6 .9 2 0 .0 3 4 7 5 2 0 .3 1 6 4 8 4 8 6 1 2 2 .1 6 1 0 2 9 8 9 .0 8 3 1 9 3 2 2 .3 8 6 8 0 0 3
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S torm  D efin ition  
(n /m )
9 /3 /9 9  2 2 :0 0 1 2 6 :0 0 :0 0 86 1 .9 4 8 .2 0 .35 0.583 0 .2 3 3 1 9 0 1 5 .9 3 0 .0 3 6 2 5 0 .3 1 3 9 1 7 9 3 1 9 8 .9 1 1 2 2 1 4 .8 3 3 3 8 5 6 1 .3 9 7 1 5 7 4
9 /4 /9 9  1 :0 0 1 2 9 :0 0 :0 0 1 0 4 2 .0 9 8 .2 0.932 1.141 0 .2 0 9 1 7 0 3 1 .9 9 0 .0 4 2 1 5 3 0 .3 0 4 9 0 7 1 0 4 1 5 1 .1 1 2 1 1 8 3 .0 9 3 5 0 0 9 6 .8 7 7 1 5 7 4
9 /4 /9 9  4 :0 0 1 3 2 :0 0 :0 0 8 2 2 .0 9 8 .9 0.737 0.977 0 .2 4 0 1 9 5 9 5 .6 7 0 .0 4 2 1 5 3 0 .3 0 4 9 0 7 1 0 9 4 8 6 1 2 9 0 8 1 .7 0 3 7 5 3 9 7 .1 9 7 5 6 3 5
9 /4 /9 9  7 :0 0 1 3 5 :0 0 :0 0 10 2 2 .4 7 8 .9 0 .128 0.451 0 .3 2 3 2 6 5 0 7 .2 9 0 .0 5 9 1 2 7 0 .2 8 5 6 2 8 1 4 0 6 0 5 .4 1 6 7 1 1 2 .7 3 4 4 4 2 9 1 .6 5 7 5 6 3 5
9 /4 /9 9  1 0 :0 0 1 3 8 :0 0 :0 0 1 0 4 2 .8 5 9 .7 0 .338 0.619 0 .2 8 1 2 3 0 0 1 .1 9 0 .0 7 9 0 0 8 0 .2 7 0 0 8 5 1 8 3 3 1 2 .7 2 0 6 3 1 3 .8 8 5 6 0 1 3 9 .9 1 8 0 1 5 1
9 /4 /9 9  1 3 :0 0 1 4 1 :0 0 :0 0 10 6 3 .3 6 9 .7 1.114 1.323 0 .2 0 9 1 7 0 3 1 .9 9 0 .1 1 0 2 7 8 0 .2 5 3 2 4 8 2 3 6 2 0 6 .5 2 5 3 2 3 8 .4 7 6 8 9 3 2 8 .5 2 8 0 1 5 1
9 /4 /9 9  1 6 :0 0 1 4 4 :0 0 :0 0 9 4 3 .6 3 1 0 .7 1.099 1.26 0 .1 6 1 1 3 0 8 1 .4 8 0 .1 2 8 9 6 9 0 .2 4 5 7 0 9 2 7 9 6 9 2 2 9 2 7 7 3 .4 4 8 1 9 0 1 7 .8 7 8 5 6 2 8
9 /4 /9 9  1 9 :0 0 1 4 7 :0 0 :0 0 8 4 3 .5 4 9 .7 0 .362 0.666 0 .3 0 4 2 4 9 1 9 0 .1 2 2 5 7 4 0 .2 4 8 1 3 3 2 5 6 2 4 3 2 8 1 1 6 2 .0 4 8 6 0 9 0 3 .2 2 8 0 1 5 1
9 /4 /9 9  2 2 :0 0 1 5 0 :0 0 :0 0 8 2 3 .3 9 .7 0 .139 0.461 0 .3 2 2 2 6 4 2 3 .6 1 0 .1 0 6 3 2 6 0 .2 5 5 0 3 9 2 2 9 6 8 5 .2 2 5 6 1 0 8 .8 2 8 0 5 9 0 6 .2 9 8 0 1 5 1
9 /5 /9 9  1 :0 0 1 5 3 :0 0 :0 0 7 4 3 .0 4 8 .9 0 .778 0.942 0 .1 6 4 1 3 3 2 7 .7 1 0 .0 9 0 0 4 2 0 .2 6 3 3 5 5 1 9 3 3 7 4 .7 2 0 6 7 0 2 .4 3 6 9 4 2 1 6 .8 7 7 5 6 3 5
9 /5 /9 9  4 :0 0 1 5 6 :0 0 :0 0 1 0 4 2 .4 6 8 .9 0 .916 0.989 0 .0 7 3 5 8 9 9 .0 5 8 0 .0 5 8 6 4 3 0 .2 8 6 0 8 1 1 3 9 7 4 4 .4 1 4 5 6 4 3 .4 7 5 2 8 5 1 8 .8 5 7 5 6 3 5
9 /5 /9 9  7 :0 0 1 5 9 :0 0 :0 0 7 6 1.81 8 .9 0 .316 0.39 0 .0 7 4 5 9 8 0 .2 3 9 0 .0 3 1 4 9 9 0 .3 2 2 5 4 7 8 8 6 9 1 .1 9 4 6 7 1 .3 4 3 6 0 4 7 2 .2 1 7 5 6 3 5
9 /5 /9 9  1 0 :0 0 1 6 2 :0 0 :0 0 1 0 8 1 .6 5 8 .2 0.141 0.26 0 .1 1 9 9 6 4 3 .7 9 4 0 .0 2 6 1 1 4 0 .3 3 4 4 3 3 7 3 5 0 0 .0 9 8 3 1 4 3 .8 8 2 6 6 7 2 2 .8 3 7 1 5 7 4
9 /5 /9 9  1 3 :0 0 1 6 5 :0 0 :0 0 1 1 0 1 .5 4 7 .6 0.871 0.978 0 .1 0 7 8 6 6 4 .8 5 5 0 .0 2 2 7 0 8 0 .3 4 3 5 7 7 6 3 1 5 9 .8 2 7 1 8 2 4 .6 7 2 3 2 4 5 2 .8 3 6 8 0 0 3
9 /5 /9 9  1 6 :0 0 1 6 8 :0 0 :0 0 1 1 2 1 .2 6 7 .6 1.23 1.289 0 .0 5 9 4 7 6 3 .5 7 9 0 .0 1 5 1 2 3 0 .3 7 1 6 2 1 4 7 4 0 1 .9 2 5 2 1 6 5 .5 0 1 8 5 9 8 5 .2 6 6 8 0 0 3
9 /5 /9 9  1 9 :0 0 1 7 1 :0 0 :0 0 1 0 8 1 .1 9 7 .6 0 .629 0.721 0 .0 9 2 7 4 4 3 .2 1 8 0 .0 1 3 4 7 0 .3 8 0 0 1 9 4 3 7 5 7 .5 4 5 1 2 0 0 .7 5 6 8 0 0 3
9 /5 /9 9  2 2 :0 0 1 7 4 :0 0 :0 0 8 8 1 .1 6 7 .6 0.35 0.237 - 0 .1 1 3 - 9 0 2 5 .7 4 8 0 .0 1 2 7 9 1 0 .3 8 3 8 3 2 4 2 2 3 2 .4 3 3 2 0 6 .6 5 6 8 0 0 3
Item s d en o te d  in R ED  ink are taken fro m  N O A A  m e te r 8 651370  loca ted  on FR F p ie r due  to  8 -m e te r tid e  gauge being inop e ra tive  at tha t tim e
ls =  4 9 7 0 5 4 9 9 .5 8
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S torm  D efin ition  
(n /m )
9 /1 5 /9 9  7 :0 0 0 :0 0 :0 0 9 4 1 .3 4 1 3 .6 0.456 0 .459 0 .0 0 3 2 4 1 .3 7 1 2 0 .0 1 7 1 3 2 0 .3 6 2 7 8 3 7 8 8 7 9 .8 2 7 9 1 2 1 .1 9 1 0 0 6 4 3
9 /1 5 /9 9  1 0 :0 0 3 :0 0 :0 0 9 8 1.41 1 3 .6 1.067 1.059 -0 .0 0 8 -6 4 3 .2 1 4 2 0 .0 1 8 9 9 3 0 .3 5 5 6 3 1 8 4 1 2 2 .8 9 8 3 4 7 9 .6 8 1 0 0 6 4 3
9 /1 5 /9 9  1 3 :0 0 6 :0 0 :0 0 9 8 1 .3 8 1 3 .6 0 .4 2 6 0 .6 3 9 0 .2 1 3 1 7 3 6 2 .2 4 0 .0 1 8 1 8 3 0 .3 5 8 6 3 4 8 1 8 5 9 .5 4 9 9 2 2 1 .7 8 1 0 0 6 4 3
9 /1 5 /9 9  1 6 :0 0 9 :0 0 :0 0 9 8 1 .4 5 1 5 .6 -0 .1 5 6 0 .2 0 5 0 .3 6 1 2 9 6 9 4 .7 7 0 .0 2 0 1 0 .3 5 1 7 6 3 9 6 0 1 2 .9 7 1 2 5 7 0 7 .7 4 3 3 7 3 9 4 .2 8 1 1 0 3 8 9
9 /1 5 /9 9  1 9 :0 0 1 2 :0 0 :0 0 1 0 0 1.91 1 3 .6 -0 .1 1 2 0 .2 7 8 0 .3 9 0 3 2 1 3 7 .0 8 0 .0 3 5 1 2 4 0 .3 1 5 8 3 5 1 2 5 3 6 3 .6 1 5 7 5 0 0 .6 4 4 2 4 8 1 2 .5 7 1 0 0 6 4 3
9 /1 5 /9 9  2 2 :0 0 1 5 :0 0 :0 0 1 0 6 2 .6 7 0 .3 9 2 0 .8 5 5 0 .4 6 3 3 8 3 2 2 .4 1 0 .0 6 5 6 0 1 0 .2 7 9 9 5 6 1 3 2 8 8 0 1 7 1 2 0 2 .4 4 4 9 3 0 5 4 .6 3 6 4 3 3 8
9 /1 6 /9 9  1 :00 18 :0 0 :0 0 9 8 2 .8 8 8 .9 0 .2 9 2 0 .8 1 6 0 .5 2 4 4 3 5 3 2 .0 7 0 .0 8 0 7 0 2 0 .2 6 8 9 8 1 1 7 7 8 3 5 .5 2 2 1 3 6 7 .6 2 5 8 8 8 5 5 .1 0 7 5 6 3 5
9 /1 6 /9 9  4 :0 0 2 1 :0 0 :0 0 1 0 4 3 .4 7 9 .7 -0 .1 6 8 0 .4 0 1 0 .5 6 9 4 7 3 9 9 .2 5 0 .1 1 7 7 1 4 0 .2 5 0 0 7 8 2 4 8 3 6 7 2 9 5 7 6 6 .2 3 7 7 5 7 0 0 .7 9 8 0 1 5 1
9 /1 6 /9 9  7 :0 0 2 4 :0 0 :0 0 8 6 4 .1 8 7 -0 .0 8 8 0 .5 0 .5 8 8 4 9 0 3 8 .1 7 0 .1 7 1 6 3 0 .2 3 2 5 2 2 2 8 6 2 6 6 .3 3 3 5 3 0 4 .4 9 9 4 6 6 0 6 .0 9 6 4 3 3 8
9 /1 6 /9 9  1 0 :0 0 2 7 :0 0 :0 0 1 0 0 2 .9 8 1 3 .6 0 .4 8 8 0 .61 0 .1 2 2 9 8 8 8 .7 5 5 0 .0 8 6 4 7 9 0 .2 6 5 4 1 5 2 3 4 8 0 6 .8 2 4 4 6 9 5 .5 5 8 7 0 0 0 0 .0 6 1 0 0 6 4 3
9 /1 6 /9 9  1 3 :0 0 3 0 :0 0 :0 0 9 0 1 .3 9 1 3 .6 0 .5 0 8 0 .3 4 -0 .1 6 8 -1 3 3 7 2 .3 6 0 .0 1 8 4 5 1 0 .3 5 7 6 2 3 8 2 6 1 1 .2 8 6 9 2 3 8 .9 2 4 7 0 9 0 1 .7 0 1 0 0 6 4 3
9 /1 6 /9 9  1 6 :0 0 3 3 :0 0 :0 0 8 4 0 .8 7 12 -0 .0 0 5 -0 .1 4 8 -0 .1 4 3 -1 1 4 0 0 .4 0 .0 0 7 1 4 2 0 .4 2 9 5 2 9 4 2 4 1 5 .8 1 3 1 0 1 5 .4 1 9 2 5 0 4
9 /1 6 /9 9  1 9 :0 0 3 6 :0 0 :0 0 8 2 0 .7 7 12 -0 .1 6 -0 .1 9 3 -0 .0 3 3 -2 6 4 9 .1 1 1 0 .0 0 5 5 7 7 0 .4 5 0 5 3 3 3 6 9 2 3 .9 4 3 4 2 7 4 .8 3 9 2 5 0 4
Item s deno ted  in RED ink are taken  fro m  N O A A  m ete r 8 65 1 3 70  loca ted  on FRF p ie r due  to  8 -m e te r tide  gauge  being inope ra tive  at that tim e
ls=  4 9 0 7 3 2 5 .2 2
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S to rm  Definition 
(n/m )
10 /1 7 /9 9  7 :00 0 :00 :00 88 1.01 7.6 -0 .119 -0 .0 3 0 0 .0 8 9 71 9 9 .1 6 2 0 .0 0 9 6 6 3 0 .4 0 5 1 8 7 3 4 9 4 1 .5 9 4 2 1 4 0 .7 5 6 8 0 0 3
10 /1 7 /9 9  10:00 3 :00:00 94 1.03 7.6 0 .290 0 .4 0 4 0 .1 1 4 92 3 5 .7 2 7 0 .0 1 0 0 5 4 0 .4 0 2 0 9 2 3 5 8 8 1 .1 7 4 5 1 1 6 .9 0 6 8 0 0 3
1 0 /17 /99  13:00 6 :00 :00 106 1.18 7.6 0 .539 0.681 0 .1 4 2 11524 .14 0 .0 1 3 2 4 2 0 .3 8 1 2 7 5 4 3 2 4 6 .7 5 4 7 7 0 .8 4 6 8 0 0 3
10 /1 7 /9 9  16:00 9 :00 :00 106 1.42 8.2 0 .1 8 9 0 .3 5 3 0 .1 6 4 13327.71 0 .0 1 9 2 6 7 0 .3 5 4 6 5 5 9 2 8 8 .2 4 7 2 6 1 5 .9 5 191 0 8 0 .1 8 7 1 5 7 4
10 /1 7 /9 9  19:00 12:00 :00 110 1.56 8.2 -0 .183 -0 .0 1 6 0 .1 6 7 13574 .03 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 6 7 7 8 8 .3 5 8 1 3 6 2 .3 8 2 3 0 9 6 7 .5 0 7 1 5 7 4
1 0 /17 /99  22 :00 15:00 :00 110 1.76 8.9 0 .056 0 .2 4 3 0 .1 8 7 15218 .47 0.029761 0 .3 2 6 0 9 9 8 5 1 7 1 .9 3 100 3 9 0 .3 9 2 7 2 6 2 9 .1 7 7 5 6 3 5
10 /1 8 /9 9  1:00 18:00 :00 106 2 .07 8 .9 0 .3 5 3 0 .6 5 8 0 .3 0 5 25 0 0 2 .5 0 .0 4 1 3 4 0 .3 0 6 0 5 6 107940 132 9 4 2 .5 0 3 4 9 9 9 9 .3 5 7 5 6 3 5
10 /1 8 /9 9  4 :00 21 :0 0 :0 0 32 2 .6 9 6.2 0 .149 0.571 0 .4 2 2 3 4 841 .86 0 .0 7 0 2 8 2 0 .2 7 6 2 5 6 1 3 1 1 2 7 .3 165 9 6 9 .1 3 4 4 8 3 6 7 .4 5 5 9 2 8 7
10 /1 8 /9 9  7 :00 24 :0 0 :0 0 56 2 .6 7 -0 .153 0 .4 4 0 0 .5 9 3 4 9 4 7 0 .0 7 0.065601 0 .2 7 9 9 5 6 132 8 8 0 1 8 2 3 5 0 .1 0 5 2 2 4 7 8 .8 4 6 4 3 3 8
10 /1 8 /9 9  10:00 27 :00 :00 60 2 .22 7.6 0 .1 2 5 0 .4 7 5 0 .3 5 0 2 8 7 7 0 .5 8 0 .0 4 7 6 3 3 0 .2 9 7 7 9 7 10 9 0 1 0 .8 137 7 8 1 .3 7 4 8 0 1 9 7 .2 0 6 8 0 0 3
10 /1 8 /9 9  13:00 30 :00 :00 66 1.87 7.6 0 .540 0 .9 2 5 0 .3 8 5 3 1 715 .39 0 .0 3 3 6 5 0 .3 1 8 4 6 8 4 0 9 4 .8 2 115810 .21 380 3 8 7 .3 7 6 8 0 0 3
10 /1 8 /9 9  16:00 33 :00 :00 72 1.7 8.2 0 .342 0 .7 4 2 0 .4 0 0 3 2 981 .22 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 76756 .11 1 0 9 7 3 7 .3 3 338321 .31 7 1 5 7 4
10 /18 /99  19:00 36 :00 :00 62 1.57 8.9 -0 .158 0 .1 9 8 0 .3 5 6 29 2 7 4 .5 3 0 .0 2 3 6 1 3 0 .3 4 0 9 9 5 7 2 3 4 4 .2 9 101 6 1 8 .8 3 317 0 3 4 .2 4 7 5 6 3 5
10 /1 8 /9 9  22 :00 39 :00 :00 70 1.41 8 .9 -0.071 0 .1 8 8 0 .2 5 9 21 1 7 1 .7 4 0 .0 1 8 9 9 3 0.355631 6 2 2 2 0 .8 5 8 3 3 9 2 .5 9 2 7 7 5 1 7 .1 2 7 5 6 3 5
10 /1 9 /9 9  1:00 42 :0 0 :0 0 54 1.23 9.7 0 .345 0 .5 9 5 0 .2 5 0 20 4 2 4 .7 3 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 5 5 0 3 0 .5 9 7 5 4 5 5 .3 2 2 3 8 2 7 1 .8 6 80151
10 /19 /99  4 :00 45 :0 0 :0 0 52 1.17 10.7 0 .283 0 .5 3 9 0 .2 5 6 20 9 2 2 .6 4 0 .0 1 3 0 1 5 0 .3 8 2 5 4 6 5 5 5 2 4 .8 5 7 6 4 4 7 .4 9 8 5 6 2 8
10 /1 9 /9 9  7 :00 48 :0 0 :0 0 62 1.22 10.7 -0.121 0 .1 2 9 0 .2 5 0 20 4 2 4 .7 3 0 .0 1 4 1 6 7 0 .3 7 6 3 3 8 5 8 6 0 9 .6 4 79 0 3 4 .3 6 8 5 6 2 8
Is=  4 0 4 7 2 5 1 .5 7
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S to rm  D efin ition  
(n /m )
1 1 /1 1 /9 9  7 :0 0 0 :0 0 :0 0 1 0 4 0 .21 8 .9 0 .290 0.059 -0 .2 3 1 - 1 8 3 1 3 .8 2 0 .0 0 0 4 0 1 0 .7 4 8 7 8 5 7 9 4 5 .1 4 8 -1 0 3 6 8 .6 7 7 5 6 3 5
1 1 /1 1 /9 9  1 0 :0 0 3 :0 0 :0 0 1 0 8 0 .21 8 .9 1 .098 0.940 - 0 .1 5 8 - 1 2 5 8 4 .3 3 0 .0 0 0 4 0 1 0 .7 4 8 7 8 5 7 9 4 5 .1 4 8 - 4 6 3 9 .1 8 7 5 6 3 5
1 1 /1 1 /9 9  1 3 :0 0 6 :0 0 :0 0 3 6 0 .41 3.1 0 .482 0.430 -0 .0 5 2 - 4 1 6 9 .3 8 9 0 .0 0 1 5 5 6 0 .5 7 6 4 3 4 1 5 0 .4 5 7 -1 8 .9 3 3 7 1 6 7
1 1 /1 1 /9 9  1 6 :0 0 9 :0 0 :0 0 2 8 1 .4 4 5 0 .152 0.299 0 .1 4 7 1 1 9 3 3 .6 2 0 .0 1 9 8 2 1 0 .3 5 2 7 1 6 4 2 6 5 8 .7 8 5 4 5 9 2 .4 0 8 1 8 6 0 .1 9 5 1 2 8 9
1 1 /1 1 /9 9  1 9 :0 0 12:00:0(3 5 0 2 .1 7 7 0 .1 5 4 0 .4 4 4 0 .2 9 0 2 3 7 5 1 0 .0 4 5 4 8 5 0 .3 0 0 4 6 2 1 0 0 2 0 6 .7 1 2 3 9 5 7 .7 5 2 6 7 8 2 5 .2 2 6 4 3 3 8
1 1 /1 1 /9 9  2 2 :0 0 1 5 :0 0 :0 0 6 2 2 .6 3 8 .2 0 .4 0 6 0 .8 4 7 0 .4 4 1 3 6 4 5 2 .7 0 .0 6 7 1 4 3 0 .2 7 8 7 0 3 1 4 7 7 8 3 .5 1 8 4 2 3 6 .1 9 4 6 2 2 9 0 .9 2 7 1 5 7 4
1 1 /1 2 /9 9  1 :0 0 1 8 :0 0 :0 0 6 0 2 .5 5 8 .2 -0 .0 4 2 0 .3 9 5 0 .4 3 7 3 6 1 1 3 .2 7 0 .0 6 3 0 7 0 .2 8 2 0 9 1 4 0 9 0 9 .7 1 7 7 0 2 2 .9 6 5 4 1 8 8 8 .7 3 7 1 5 7 4
1 1 /1 2 /9 9  4 :0 0 2 1 :0 0 :0 0 5 6 2 .4 8 9 .7 -0 .2 3 6 0 .1 3 5 0 .3 7 1 3 0 5 3 5 .9 9 0 .0 5 9 6 1 3 0 .2 8 5 1 7 7 1 4 8 5 8 7 .1 1 7 9 1 2 3 .1 4 5 3 4 2 1 9 .1 5 8 0 1 5 1
1 1 /1 2 /9 9  7 :0 0 2 4 :0 0 :0 0 7 6 2 .1 5 9 .7 0 .2 9 0 .5 5 5 0 .2 6 5 2 1 6 7 0 .1 9 0 .0 4 4 6 4 0 .3 0 1 5 5 1 1 2 0 2 6 3 .5 1 4 1 9 3 3 .6 6 4 8 1 5 8 5 .1 9 8 0 1 5 1
1 1 /1 2 /9 9  1 0 :0 0 2 7 :0 0 :0 0 5 6 1 .7 4 9 .7 0 .6 5 9 0 .9 0 3 0 .2 4 4 1 9 9 2 7 .1 7 0 .0 2 9 0 8 0 .3 2 7 5 5 9 8 8 6 4 0 .9 8 1 0 8 5 6 8 .1 5 3 7 5 7 5 2 .7 1 8 0 1 5 1
1 1 /1 2 /9 9  1 3 :0 0 3 0 :0 0 :0 0 6 4 1 .5 3 9 .7 0 .1 6 6 0 .4 2 7 0 .2 6 1 2 1 3 3 7 .8 5 0 .0 2 2 4 1 0 .3 4 4 4 5 3 7 4 0 1 6 .1 4 9 5 3 5 3 .9 9 3 0 5 8 8 3 .2 1 8 0 1 5 1
1 1 /1 2 /9 9  1 6 :0 0 3 3 :0 0 :0 0 6 6 1 .3 9 8 .9 -0 .2 8 9 -0 .0 1 8 0 .2 7 1 2 2 1 6 9 .0 2 0 .0 1 8 4 5 1 0 .3 5 7 6 2 3 6 0 9 9 9 .6 6 8 3 1 6 8 .6 8 2 6 7 7 8 4 .0 0 7 5 6 3 5
1 1 /1 2 /9 9  1 9 :0 0 3 6 :0 0 :0 0 7 4 1 .2 7 8 .9 0 .0 1 5 0 .2 5 6 0 .2 4 1 1 9 6 7 8 .5 3 0 .0 1 5 3 6 7 0 .3 7 0 4 7 4 5 3 8 8 1 .5 1 7 3 5 6 0 .0 4 2 3 5 0 9 3 .0 7 7 5 6 3 5
1 1 /1 2 /9 9  2 2 :0 0 3 9 :0 0 :0 0 8 2 1 .0 9 8 .9 0 .4 0 .6 7 3 0 .2 7 3 2 2 3 3 5 .3 7 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 4 3 8 8 6 .0 6 6 6 2 2 1 .4 3 7 5 6 3 5
1 1 /1 3 /9 9  1 :00 4 2 :0 0 :0 0 7 6 1 .0 2 8 .9 0 .0 8 7 0 .3 6 7 0 .2 8 0 2 2 9 1 7 .9 3 0 .0 0 9 8 5 7 0 .4 0 3 6 2 9 4 0 2 2 4 .0 9 6 3 1 4 2 .0 1 7 5 6 3 5
Item s deno ted  in R ED ink are taken fro m  N O A A  m e te r 8651370  loca ted  on FR F p ie r due to  8 -m e te r tid e  qauqe  beinq ino p e ra tive  at tha t tim e
Is  = 3 5 5 4 1 8 2 .3 9
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S to rm  Definition 
J n /m )
11/29 /99  16:00 0 :00 :00 8 0 0 .86 10.7 0 .492 0.397 -0 .0 9 5 -7 5 9 6 .6 1 6 0 .0 0 6 9 7 7 0 .4 3 1 4 7 5 37910.31 3 0 3 1 3 .7 0 8 5 6 2 8
11/29 /99  19:00 3 :00 :00 9 0 0.91 10.7 0 .012 0.025 0 .0 1 3 1 0 4 6 .5 9 6 0 .0 0 7 8 2 3 0 .4 2 2 0 4 6 40571 .71 4 1 6 1 8 .3 0 8 5 6 2 8
11/29 /99  2 2 :00 6 :00 :00 9 2 1.31 10.7 0 .479 0.448 -0 .031 -2 4 8 8 .8 7 0 .0 1 6 3 6 4 0 .3 6 6 0 0 9 64 3 2 8 .4 7 6 1 8 3 9 .6 0 8 5 6 2 8
11 /30 /99  1:00 9 :00 :00 36 1 .76 5 .8 0 .972 0.958 -0 .0 1 4 -1 1 2 5 .2 0 3 0 .029761 0 .3 2 6 0 9 9 64 4 1 8 .7 8 6 3 2 9 3 .5 8 187 6 9 9 .7 6 566 8 2
11 /30 /99  4 :00 12 :00 :00 4 0 1.58 6.2 0 .616 0.662 0 .0 4 6 3 7 1 0 .9 7 0 .0 2 3 9 1 9 0 .3 4 0 1 4 9 5 7 0 8 2 .5 9 6 0 7 9 3 .5 6 186 1 3 0 .7 0 5 9 2 8 7
11 /30 /99  7 :00 15 :00 :00 36 1.58 6.2 0.118 0.194 0 .0 7 6 6 1 4 2 .6 3 2 0 .0 2 3 9 1 9 0 .3 4 0 1 4 9 5 7 0 8 2 .5 9 6 3 2 2 5 .2 2 186 0 2 8 .1 7 5 9 2 8 7
11/30 /99  10:00 18 :00 :00 3 8 2 .0 4 6 .6 0.471 0.483 0 .012 9 6 6 .0 2 8 0 .0 4 0 1 3 5 0 .3 0 7 8 0 8 87 8 7 9 .2 6 8 8 8 4 5 .2 9 2 2 8 1 0 5 .7 6 6 1 8 3 7
11/30 /99  13:00 2 1 :0 0 :0 0 5 0 2 .2 3 7 1.01 1.031 0.021 1 6 9 1 .4 9 9 0 .0 4 8 0 6 9 0 .2 9 7 2 7 4 104525 .2 106 2 1 6 .7 4 2 9 2 5 9 3 .0 4 6 4 3 3 8
11/30 /99  16:00 2 4 :0 0 :0 0 5 2 2 .1 4 7 0.725 0.912 0 .187 1 5 2 1 8 .4 7 0.044221 0 .3 0 2 1 0 2 98 0 7 7 .0 4 113295 .51 3 2 9 2 6 8 .3 7 6 4 3 3 8
11/30 /99  19:00 27 :0 0 :0 0 58 2 .1 8 7.6 0.084 0.317 0 .2 3 3 1 9 0 1 5 .9 3 0 .045911 0 .2 9 9 9 2 2 106024 .3 1 2 5 0 4 0 .2 4 3 5 7 5 0 3 .6 2 6 8 0 0 3
11/30 /99  2 2 :00 30 :0 0 :0 0 56 2 .3 7 0.246 0.464 0 .2 1 8 1 7 7 7 5 .2 9 0 .0 5 1 1 7 4 0 .2 9 3 7 0 4 109662 .7 1 2 7 4 3 7 .9 9 3 7 8 7 1 7 .3 3 6 4 3 3 8
12/1/99  1 :00 33 :0 0 :0 0 52 2 .54 7.6 0.913 1.152 0 .2 3 9 1 9 5 1 2 .8 2 0 .0 6 2 5 7 0 .2 8 2 5 2 4 134174.1 1 5 3 6 8 6 .9 0 4 2 1 6 8 7 .3 4 6 8 0 0 3
12/1/99  4 :0 0 36 :0 0 :0 0 58 2 .5 9 8 .2 0.856 1.152 0 .296 2 4 2 5 1 .3 3 0.065091 0 .2 8 0 3 7 8 144329 1 6 8 5 8 0 .2 9 4 8 3 4 0 0 .7 8 715 7 4
12/1/99  7 :00 39 :0 0 :0 0 76 2 .67 12 0.235 0.598 0 .3 6 3 2 9 8 6 2 .9 3 0 .0 6 9 2 2 8 0 .2 7 7 0 6 3 186808 .4 2 1 6 6 7 1 .3 8 5 7 7 8 7 7 .4 9 9 25 0 4
12/1/99 10 :00 4 2 :0 0 :0 0 72 2 .7 5 12 0.246 0.533 0 .2 8 7 2 3 5 0 0 .9 7 0 .0 7 3 4 9 4 0 .2 7 3 8 8 3 195084 .5 2 1 8 5 8 5 .4 5 6 5 2 8 8 5 .2 4 9 2 5 0 4
12/1/99 13 :00 4 5 :0 0 :0 0 5 4 2 .6 13.6 0.861 1.042 0.181 14724 .71 0.065601 0 .2 7 9 9 5 6 192735 .3 2 0 7 4 6 0 .0 5 6 3 9 0 6 8 .2 6 100643
12/1/99 16 :00 4 8 :0 0 :0 0 7 2 2 .4 3 12 0.868 1.142 0 .2 7 4 2 2 4 1 8 .5 6 0 .0 5 7 2 0 3 0 .2 8 7 4 5 7 162889 .6 1 8 5 3 0 8 .1 5 589152 .31 9 2 5 0 4
12/1/99 19 :00 51 :0 0 :0 0 7 4 2 .2 6 12 0.225 0.585 0 .3 6 0 2 9 6 1 0 .7 0 .0 4 9 3 8 8 0 .2 9 5 7 2 5 146781 176 3 9 1 .6 8 5 4 2 5 4 9 .7 6 9 2 5 0 4
12/1/99 2 2 :0 0 54 :0 0 :0 0 7 4 2 .5 9 13.6 0.097 0.405 0 .3 0 8 2 5 2 5 3 .0 8 0.065091 0 .2 8 0 3 7 8 191675.1 2 1 6928 .21 5 8 9 9 7 9 .8 4 100 6 4 3
12/2/99  1 :00 57 :0 0 :0 0 74 2 .5 6 15.6 0.774 0.963 0 .1 8 9 1 5 3 8 3 .1 3 0 .0 6 3 5 7 2 0 .2 8 1 6 5 9 20 3 6 5 6 .3 2 1 9 0 3 9 .4 3 6 5 3 9 5 1 .4 6 110 3 8 9
12/2/99  4 :0 0 60 :0 0 :0 0 7 8 2 .4 3 15.6 1.003 1.232 0 .2 2 9 1 8 6 8 4 .8 7 0 .0 5 7 2 0 3 0 .2 8 7 4 5 7 189409.1 2 0 8094 .01 6 4 0 7 0 0 .1 7 110 3 8 9
12/2/99  7 :00 6 3 :0 0 :0 0 7 4 2 .2 3 13.6 0.427 0 .763 0 .3 3 6 27 5 9 6 .1 1 0 .0 4 8 0 6 9 0 .2 9 7 2 7 4 155136 .3 1 8 2 7 3 2 .3 8 5 8 6 2 3 9 .5 9 100 6 4 3
12/2/99 10:00 66 :0 0 :0 0 6 6 2 .0 7 13.6 0.134 0.413 0 .279 2 2 8 3 4 .6 7 0 .0 4 1 3 4 0 .3 0 6 0 5 6 139927 .2 162 7 6 1 .8 3 5 1 8 2 4 1 .3 2 100 6 4 3
12/2/99  13 :00 69 :0 0 :0 0 7 4 1.92 13.6 0.656 0.834 0 .1 7 8 1 4 4 7 7 .9 7 0 .0 3 5 4 9 7 0.315191 126254 .7 140 7 3 2 .6 7 4 5 5 2 4 1 .7 5 100 6 4 3
12/2/99  16:00 72 :0 0 :0 0 74 1.67 13.6 0 .452 0 .743 0.291 2 3 8 3 4 .3 7 0 .0 2 6 7 5 9 0.332861 104749 .2 1 2 8 5 8 3 .5 6 4 0 3 9 7 4 .3 5 100 6 4 3
12/2/99  19:00 75 :0 0 :0 0 72 1.41 13.6 -0 .07 0 .287 0 .3 5 7 2 9 3 5 8 .5 6 0 .0 1 8 9 9 3 0.355631 8 4 1 2 2 .8 9 1 1 3 4 8 1 .4 5 3 6 3 0 9 7 .5 3 100 6 4 3
12/2/99  2 2 :0 0 7 8 :0 0 :0 0 72 1.36 13.6 -0 .4 0 4 -0.141 0 .2 6 3 2 1 5 0 4 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 8 0 364 .22 1 0 1 8 6 8 .2 3 3 2 3 0 2 4 .5 2 100 6 4 3
12/3/99 1:00 8 1 :0 0 :0 0 6 6 1 .12 13.6 0 .13 0 .343 0 .2 1 3 1 7 3 6 2 .2 4 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 63281.31 8 0 6 4 3 .5 5 2 7 3 7 6 7 .6 7 1 006 4 3
12/3/99 4 :0 0 84 :0 0 :0 0 72 0 .92 12 0 .587 0 .817 0 .2 3 0 1 8 7 6 7 .6 2 0 .0 0 7 9 9 8 0 .4 2 0 2 4 6 4 5 2 7 1 .7 8 6 4 0 3 9 .4 0 9 2 5 0 4
12/3/99 7 :00 87 :0 0 :0 0 54 0 .7 8 12 0 .18 0 .418 0 .2 3 8 1 9 4 2 9 .9 8 0 .0 0 5 7 2 5 0 .4 4 8 2 6 6 37 4 5 9 .7 3 56889 .71 9 2 5 0 4
Item s deno ted  in RED ink are taken fro m  N O A A  m e te r 8651370  loca ted  on FRF p ier due to  8 -m e te r tide  gauge  being inope ra tive  at that tim e
Is = 108 6 0 8 8 6 .1 4


































































( s e c )














S torm  D efin ition  
(n /m )
1 2 /1 9 /9 9  7 :0 0 0 :0 0 :0 0 5 4 0 .9 2 4 0 .1 2 9 0 .2 4 5 0 .1 1 6 9 3 9 8 .9 2 4 0 .0 0 7 9 9 8 0 .4 2 0 2 4 6 1 7 9 8 0 .8 8 2 7 3 7 9 .8 0 4 4 1 3 0
1 2 /1 9 /9 9  1 0 :0 0 3 :0 0 :0 0 1 1 8 1 .0 2 5 .8 -0 .4 6 2 -0 .3 2 0 0 .1 4 2 1 1 5 2 4 .1 4 0 .0 0 9 8 5 7 0 .4 0 3 6 2 9 2 8 4 6 8 .6 6 3 9 9 9 2 .8 0 5 6 6 8 2
1 2 /1 9 /9 9  1 3 :0 0 6 :0 0 :0 0 8 4 1 .2 5 .5 -0 .0 3 9 0 .1 2 9 0 .1 6 8 1 3 6 5 6 .1 6 0 .0 1 3 7 0 .3 7 8 7 7 8 3 4 6 5 1 .1 9 4 8 3 0 7 .3 5 5 4 6 9 0
1 2 /1 9 /9 9  1 6 :0 0 9 :0 0 :0 0 1 0 6 1 .9 9 7 .6 0 .5 0 3 0 .7 5 7 0 .2 5 4 2 0 7 5 6 .6 3 0 .0 3 8 1 6 8 0 .3 1 0 8 0 9 9 2 3 2 6 .7 4 1 1 3 0 8 3 .3 7 2 4 2 0 8 6 .0 8 6 8 0 0 3
1 2 /1 9 /9 9  1 9 :0 0 1 2 :0 0 :0 0 6 6 2 .3 1 7 .6 0 .0 3 5 0 .4 2 3 0 .3 8 8 3 1 9 6 8 .3 7 0 .0 5 1 6 2 6 0 .2 9 3 2 0 6 1 1 5 8 6 0 .1 1 4 7 8 2 8 .5 0 3 9 1 3 6 7 .8 1 6 8 0 0 3
1 2 /1 9 /9 9  2 2 :0 0 1 5 :0 0 :0 0 7 0 2 .3 7 8 .9 -0 .5 9 7 -0 .2 4 3 0 .3 5 4 2 9 1 0 6 .5 1 0 .0 5 4 3 7 9 0 .2 9 0 2 8 1 1 3 2 0 9 6 .9 1 6 1 2 0 3 .4 3 4 6 3 5 4 7 .9 0 7 5 6 3 5
1 2 /2 0 /9 9  1 :0 0 1 8 :0 0 :0 0 6 8 2 .2 6 9 .7 -0 .0 8 1 0 .1 6 2 0 .2 4 3 1 9 8 4 4 .2 8 0 .0 4 9 3 8 8 0 .2 9 5 7 2 5 1 2 9 4 2 3 .8 1 4 9 2 6 8 .0 8 4 6 5 7 0 7 .2 7 8 0 1 5 1
1 2 /2 0 /9 9  4 :0 0 2 1 :0 0 :0 0 6 8 2 .3 9 .7 0 .7 4 8 0 .9 5 5 0 .2 0 7 1 6 8 6 6 .9 2 0 .0 5 1 1 7 4 0 .2 9 3 7 0 4 1 3 2 8 2 4 .8 1 4 9 6 9 1 .6 9 4 4 8 4 3 9 .6 5 8 0 1 5 1
1 2 /2 0 /9 9  7 :0 0 2 4 :0 0 :0 0 7 4 2 .1 3 1 0 .7 0 .4 2 1 0 .7 1 9 0 .2 9 8 2 4 4 1 8 .1 9 0 .0 4 3 8 0 3 0 .3 0 2 6 5 5 1 2 5 8 8 7 .4 1 5 0 3 0 5 .5 4 4 4 9 9 9 5 .8 4 8 5 6 2 8
1 2 /2 0 /9 9  1 0 :0 0 2 7 :0 0 :0 0 7 4 2 .0 7 1 0 .7 -0 .4 5 5 -0 .1 3 3 0 .3 2 2 2 6 4 2 3 .6 1 0 .0 4 1 3 4 0 .3 0 6 0 5 6 1 2 0 8 2 2 .4 1 4 7 2 4 6 .0 2 4 4 6 3 2 7 .3 3 8 5 6 2 8
1 2 /2 0 /9 9  1 3 :0 0 3 0 :0 0 :0 0 7 6 2 .1 3 9 .7 -0 .3 2 8 -0 .1 1 0 0 .2 1 8 1 7 7 7 5 .2 9 0 .0 4 3 8 0 3 0 .3 0 2 6 5 5 1 1 8 6 2 8 .4 1 3 6 4 0 3 .6 6 4 2 5 4 7 4 .5 2 8 0 1 5 1
1 2 /2 0 /9 9  1 6 :0 0 3 3 :0 0 :0 0 8 6 1 .9 5 1 0 .7 0 .4 5 4 0 .6 6 0 0 .2 0 6 1 6 7 8 4 .4 0 .0 3 6 6 3 0 .3 1 3 2 8 6 1 1 0 9 5 2 .9 1 2 7 7 3 7 .2 8 3 9 6 2 1 1 .4 2 8 5 6 2 8
1 2 /2 0 /9 9  1 9 :0 0 3 6 :0 0 :0 0 7 8 1 .5 7 9 .7 0 .2 7 0 0 .5 0 3 0 .2 3 3 1 9 0 1 5 .9 3 0 .0 2 3 6 1 3 0 .3 4 0 9 9 5 7 6 7 1 8 .1 7 9 5 7 3 4 .1 0 3 3 5 2 0 7 .0 7 8 0 1 5 1
1 2 /2 0 /9 9  2 2 :0 0 3 9 :0 0 :0 0 8 4 1 .3 7 1 0 .7 -0 .5 5 8 -0 .3 5 0 0 .2 0 8 1 6 9 4 9 .4 5 0 .0 1 7 9 1 8 0 .3 5 9 6 5 6 6 8 2 5 8 .5 7 8 5 2 0 8 .0 2 2 7 1 4 1 3 .1 9 8 5 6 2 8
1 2 /2 1 /9 9  1 :0 0 4 2 :0 0 :0 0 8 0 1 .2 8 9 .7 -0 .3 7 0 -0 .1 9 3 0 .1 7 7 1 4 3 9 5 .7 4 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 5 8 0 3 6 .0 8 7 2 4 3 1 .8 3 8 0 1 5 1
1 2 /2 1 /9 9  4 :0 0 4 5 :0 0 :0 0 8 2 1.1 9 .7 0 .6 6 1 0 .8 0 8 0 .1 4 7 1 1 9 3 3 .6 2 0 .0 1 1 4 8 6 0 .3 9 1 8 8 6 4 7 5 1 9 .6 6 5 9 4 5 3 .2 7 8 0 1 5 1
Is = 4 3 3 5 7 7 8 .0 8
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( s e c )
P r ed ic ted
(m )
A ctu a l
(m )









(n -h r /m )
S to rm  D efin ition  
(n /m )
1 /1 3 / 0 0 1 0 : 0 0 0 :0 0 :0 0 1 0 4 0 .3 9 9 .7 0 .3 4 9 -0 .0 0 5 -0 .3 5 4 -2 7 8 4 6 .4 3 0 .0 0 1 4 0 6 0 .5 8 7 8 1 2 1 4 7 4 7 .2 6 - 1 3 0 9 9 .1 6 8 0 1 5 1
1 /1 3 / 0 0 1 3 : 0 0 3 :0 0 :0 0 1 1 6 0 .4 6 .6 0 .3 8 0 0 .1 0 3 - 0 .2 7 7 -2 1 8 9 6 .6 7 0 .0 0 1 4 8 0 .5 8 2 0 2 2 9 6 4 6 .7 9 5 - 1 2 2 4 9 .8 7 6 1 8 3 7
1 /1 3 / 0 0 1 6 : 0 0 6 :0 0 :0 0 1 1 2 0 .4 1 7 -0 .2 1 4 -0 .4 4 7 -0 .2 3 3 -1 8 4 7 0 .0 4 0 .0 0 1 5 5 6 0 .5 7 6 4 3 1 0 6 1 4 .6 1 - 7 8 5 5 .4 3 6 4 3 3 8
1 /1 3 / 0 0 1 9 : 0 0 9 :0 0 :0 0 2 8 1 .9 8 6 .6 - 0 .4 1 5 -0 .2 7 9 0 .1 3 6 1 1 0 3 3 .1 0 .0 3 7 7 8 0 .3 1 1 4 2 2 8 3 9 2 0 .5 3 9 4 9 5 3 .6 3 1 3 0 6 4 7 .3 0 6 1 8 3 7
1 /1 3 /0 0  2 2 : 0 0 1 2 :0 0 :0 0 3 4 2 .5 5 7 .6 0 .1 7 0 0 .0 9 2 - 0 .0 7 8 -6 2 4 3 .8 8 8 0 .0 6 3 0 7 0 .2 8 2 0 9 1 3 4 9 9 6 .6 1 2 8 7 5 2 .6 9 3 3 5 5 5 9 .4 9 6 8 0 0 3
1 /1 4 /0 0  1 :0 0 1 5 :0 0 :0 0 5 2 2 .3 2 8 .2 0 .4 2 0 0 .6 0 4 0 .1 8 4 1 4 9 7 1 .5 4 0 .0 5 2 0 8 0 .2 9 2 7 1 1 1 2 1 9 3 7 .6 1 3 6 9 0 9 .1 4 3 9 8 4 9 2 .7 5 7 1 5 7 4
1 /1 4 /0 0  4 :0 0 1 8 :0 0 :0 0 5 0 2 .1 4 7 -0 .0 2 6 0 .2 0 7 0 .2 3 3 1 9 0 1 5 .9 3 0 .0 4 4 2 2 1 0 .3 0 2 1 0 2 9 8 0 7 7 .0 4 1 1 7 0 9 2 .9 7 3 8 1 0 0 3 .1 7 6 4 3 3 8
1 /1 4 /0 0  7 :0 0 2 1 :0 0 :0 0 5 2 2.1 7 -0 .3 2 9 -0 .1 3 8 0 .1 9 1 1 5 5 4 7 .8 3 0 .0 4 2 5 6 2 0 .3 0 4 3 3 9 9 5 2 6 8 .1 6 1 1 0 8 1 6 .0 0 3 4 1 8 6 3 .4 5 6 4 3 3 8
1 /1 4 / 0 0 1 0 : 0 0 2 4 :0 0 :0 0 5 0 2 .1 5 7 0 .1 2 8 0 .2 1 0 0 .0 8 2 6 6 3 0 .0 5 0 .0 4 4 6 4 0 .3 0 1 5 5 1 9 8 7 8 4 .7 5 1 0 5 4 1 4 .8 0 3 2 4 3 4 6 .2 0 6 4 3 3 8
1 /1 4 / 0 0 1 3 : 0 0 2 7 :0 0 :0 0 5 8 2 7 .6 0 .4 3 0 0 .4 9 1 0 .0 6 1 4 9 2 5 .6 7 0 .0 3 8 5 5 7 0 .3 1 0 2 9 3 0 2 7 .4 5 9 7 9 5 3 .1 2 3 0 5 0 5 1 .8 8 6 8 0 0 3
1 /1 4 /0 0  1 6 :0 0 3 0 :0 0 :0 0 5 2 1 .6 9 7 .6 -0 .0 4 8 0 .1 2 3 0 .1 7 1 1 3 9 0 2 .5 9 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 7 2 3 6 3 .3 7 8 6 2 6 5 .9 7 2 7 6 3 2 8 .6 3 6 8 0 0 3
1 /1 4 / 0 0 1 9 : 0 0 3 3 :0 0 :0 0 5 4 1 .4 8 7 .6 -0 .4 9 2 -0 .4 0 6 0 .0 8 6 6 9 5 5 .1 9 6 0 .0 2 0 9 5 2 0 .3 4 8 9 5 7 5 9 6 2 6 .0 1 6 6 5 8 1 .2 1 2 2 9 2 7 0 .7 7 6 8 0 0 3
1 /1 4 /0 0  2 2 :0 0 3 6 :0 0 :0 0 4 8 1 .4 7 - 0 .0 2 4 0 .0 1 5 0 .0 3 9 3 1 4 4 .8 8 5 0 .0 1 8 7 2 1 0 .3 5 6 6 2 2 5 1 9 1 0 .9 5 5 0 5 5 .7 9 6 4 3 3 8
1 /1 5 /0 0  1 :0 0 3 9 :0 0 :0 0 5 6 1 .3 6 7 0 .5 0 0 0 .5 3 3 0 .0 3 3 2 6 6 0 .0 6 1 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 4 9 7 7 2 .4 2 5 2 4 3 2 .4 8 6 4 3 3 8
Is=  2 7 2 2 5 6 3 .6 3
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( s e c )
P r ed ic ted
(m )
A ctu a l
(m )









(n -h r /m )
S to rm  D efin ition  
(n /m )
1 /1 6 /0 0  1 6 :0 0 0 :0 0 :0 0 8 6 0 .4 9 .7 0 .2 7 6 0 .1 8 1 - 0 .0 9 5 - 7 5 9 6 .6 1 6 0 .0 0 1 4 8 0 .5 8 2 0 2 2 1 5 1 0 2 .3 1 7 5 0 5 .7 0 8 0 1 5 1
1 /1 6 /0 0  1 9 :0 0 3 :0 0 :0 0 8 2 0 .3 8 1 0 .7 -0 .3 4 9 - 0 .3 8 0 -0 .0 3 1 - 2 4 8 8 .8 7 0 .0 0 1 3 3 4 0 .5 9 3 8 1 2 1 6 1 7 4 .8 9 1 3 6 8 6 .0 2 8 5 6 2 8
1 /1 6 /0 0  2 2 :0 0 6 :0 0 :0 0 2 0 1 .2 2 5 -0 .4 5 8 -0 .3 8 9 0 .0 6 9 5 5 7 4 .4 3 5 0 .0 1 4 1 6 7 0 .3 7 6 3 3 8 3 3 0 5 7 .8 5 3 8 6 3 2 .2 8 5 1 2 8 9
1 /1 7 /0 0  1 :0 0 9 :0 0 :0 0 2 6 2 .2 3 6 .6 0 .2 9 1 0 .2 4 5 - 0 .0 4 6 - 3 6 8 9 .6 9 4 0 .0 4 8 0 6 9 0 .2 9 7 2 7 4 1 0 0 9 3 1 .8 9 7 2 4 2 .1 0 2 0 3 8 1 1 .5 8 6 1 8 3 7
1 /1 7 /0 0  4 :0 0 1 2 :0 0 :0 0 3 2 2 .1 5 7 0 .6 0 3 0 .8 2 2 0 .2 1 9 1 7 8 5 7 .9 3 0 .0 4 4 6 4 0 .3 0 1 5 5 1 9 8 7 8 4 .7 5 1 1 6 6 4 2 .6 8 3 2 0 8 2 7 .1 8 6 4 3 3 8
1 /1 7 /0 0  7 :0 0 1 5 :0 0 :0 0 5 2 1 .8 2 7 .6 -0 .0 1 4 0 .2 5 8 0 .2 7 2 2 2 2 5 2 .1 9 0 .0 3 1 8 5 2 0 .3 2 1 8 5 2 8 0 7 6 1 .5 3 1 0 3 0 1 3 .7 1 3 2 9 4 8 4 .5 9 6 8 0 0 3
1 /1 7 /0 0  1 0 :0 0 1 8 :0 0 :0 0 5 0 1 .8 7 -0 .4 8 8 -0 .2 4 4 0 .2 4 4 1 9 9 2 7 .1 7 0 .0 3 1 1 4 7 0 .3 2 3 2 4 6 7 5 3 3 0 .7 8 9 5 2 5 7 .9 5 2 9 7 4 0 7 .5 0 6 4 3 3 8
1 /1 7 /0 0  1 3 :0 0 2 1 :0 0 :0 0 4 6 1 .8 7 7 -0 .0 2 0 0 .0 9 4 0 .1 1 4 9 2 3 5 .7 2 7 0 .0 3 3 6 5 0 .3 1 8 4 6 7 9 8 0 3 .3 8 8 9 0 3 9 .1 1 2 7 6 4 4 5 .5 9 6 4 3 3 8
1 /1 7 /0 0  1 6 :0 0 2 4 :0 0 :0 0 4 8 1 .8 9 7 0 .3 8 0 0 .5 0 3 0 .1 2 3 9 9 7 0 .4 2 9 0 .0 3 4 3 8 3 0 .3 1 7 1 3 8 8 1 1 0 1 .4 4 9 1 0 7 1 .8 7 2 7 0 1 6 6 .4 7 6 4 3 3 8
1 /1 7 /0 0  1 9 :0 0 2 7 :0 0 :0 0 5 2 1 .91 7 .6 -0 .1 3 2 0 .0 1 9 0 .1 5 1 1 2 2 6 1 .3 8 0 .0 3 5 1 2 4 0 .3 1 5 8 3 5 8 6 8 0 2 .4 9 9 9 0 6 3 .8 6 2 8 5 2 0 3 .6 0 6 8 0 0 3
1 /1 7 /0 0  2 2 :0 0 3 0 :0 0 :0 0 5 8 1 .8 9 .7 -0 .6 0 4 - 0 .4 1 5 0 .1 8 9 1 5 3 8 3 .1 3 0 .0 3 1 1 4 7 0 .3 2 3 2 4 6 9 3 0 1 7 .2 3 1 0 8 4 0 0 .3 6 3 1 1 1 9 6 .3 3 8 0 1 5 1
1 /1 8 /0 0  1 :0 0 3 3 :0 0 :0 0 6 2 1 .71 9 .7 0 .0 0 8 0 .1 9 2 0 .1 8 4 1 4 9 7 1 .5 4 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 8 6 4 8 5 .6 1 1 0 1 4 5 7 .1 5 3 1 4 7 8 6 .2 6 8 0 1 5 1
1 /1 8 /0 0  4 :0 0 3 6 :0 0 :0 0 6 0 1 .5 6 9 .7 0 .7 0 7 0 .8 9 0 0 .1 8 3 1 4 8 8 9 .2 6 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 7 6 0 3 8 .9 5 9 0 9 2 8 .2 0 2 8 8 5 7 8 .0 3 8 0 1 5 1
1 /1 8 /0 0  7 :0 0 3 9 :0 0 :0 0 7 0 1 .2 5 8 .2 0 .2 8 4 0 .4 5 0 0 .1 6 6 1 3 4 9 1 .9 1 0 .0 1 4 8 8 1 0 .3 7 2 7 8 4 9 6 0 6 .1 5 6 3 0 9 8 .0 6 2 3 1 0 3 9 .4 0 7 1 5 7 4
1 /1 8 /0 0  1 0 :0 0 4 2 :0 0 :0 0 6 8 1 .11 8 .2 -0 .5 1 3 -0 .3 3 2 0 .1 8 1 1 4 7 2 4 .7 1 0 .0 1 1 6 9 9 0 .3 9 0 5 0 2 4 2 1 6 9 .6 1 5 6 8 9 4 .3 2 7 1 5 7 4
1 /1 8 /0 0  1 3 :0 0 4 5 :0 0 :0 0 7 0 1 .0 9 1 3 .6 -0 .3 0 4 -0 .0 9 3 0 .2 1 1 1 7 1 9 7 .1 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 6 1 2 5 9 .5 5 7 8 4 5 6 .6 4 1 0 0 6 4 3
U =  3 1 2 8 9 4 6 .5 3





































































(s e c )














S to rm  Definition 
(n /m )
1 /20 /00  7 :00 0 :00 :00 72 0 .9 4 10 .7 0 .777 1.202 0 .425 3 5 0 9 5 .9 6 0 .0 0 8 3 5 4 0 .4 1 6 7 2 7 4 2 2 0 2 .2 7 7 7 2 9 8 .2 3 856 2 8
1 /20 /00  10:00 3 :00 :00 72 0 .8 2 10 .7 -0 .099 0.271 0 .370 3 0 4 5 1 .8 2 0 .0 0 6 3 3 5 0 .4 3 9 5 8 6 3 5 8 3 2 .2 9 6 6 2 8 4 .1 2 856 2 8
1 /20 /00  13:00 6 :00 :00 78 0 .8 4 10.7 -0 .676 -0 .448 0 .228 1 8 6 0 2 .1 3 0 .0 0 6 6 5 2 0 .4 3 5 4 6 3 3 6 8 6 5 .5 9 5 5 4 6 7 .7 2 856 2 8
1 /20 /00  16:00 9 :00 :00 18 1 .18 5 .5 0 .040 0 .308 0 .268 2 1 9 1 9 .5 6 0 .0 1 3 2 4 2 0 .3 8 1 2 7 5 3 3 7 9 4 .9 6 5 5 7 1 4 .5 2 1 6 6 7 7 3 .3 7 54690
1 /20 /00  19:00 12 :00 :00 24 1 .43 6 .6 0 .479 0.921 0 .442 3 6 5 3 7 .5 8 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 5 1 3 5 6 .7 3 87894 .31 2 1 5 4 1 3 .2 6 618 3 7
1 /20 /00  22:00 15 :00 :00 50 1 .28 7 .6 -0 .199 0.242 0.441 3 6 4 5 2 .7 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 4 8465 .1 8 4 9 1 7 .7 9 2 5 9 2 1 8 .1 6 680 0 3
1 /21 /00  1:00 18 :00 :00 28 1 .35 6 .2 -0 .717 -0 .348 0 .3 6 9 3 0 3 6 7 .6 6 0 .0 1 7 3 9 2 0 .3 6 1 7 3 4 5 1 0 4 .4 7 7 5 4 7 2 .1 3 2 4 0 5 8 4 .8 9 59287
1/21 /00  4 :00 2 1 :0 0 :0 0 58 1.83 9 .7 0 .097 0.422 0 .3 2 5 2 6 6 7 4 .6 9 0 .0 3 2 2 0 8 0 .3 2 1 1 6 4 9 5 2 3 7 .9 8 121 9 1 2 .6 7 296 0 7 7 .2 1 80151
1 /21 /00  7 :00 2 4 :0 0 :0 0 62 1 .94 9 .7 0 .852 1.200 0 .3 4 8 2 8 6 0 2 .6 8 0 .0 3 6 2 5 0 .3 1 3 9 1 7 1 0 3565 .7 1 3 2 1 6 8 .4 3 3 8 1 1 2 1 .6 5 80151
1 /21 /00  10:00 2 7 :0 0 :0 0 60 1 .77 10 .7 0.231 0 .638 0 .407 3 3 5 7 2 .7 2 0 .0 3 0 1 0 5 0 .3 2 5 3 7 7 9 6 8 0 6 .1 4 1 3 0 3 7 8 .8 5 3 9 3 8 2 0 .9 2 85628
1/21 /00  13:00 30 :0 0 :0 0 64 1.51 10 .7 -0.671 -0 .315 0 .356 2 9 2 7 4 .5 3 0 .021821 0 .3 4 6 2 3 7 7 7 8 9 .7 1 0 7 0 6 4 .2 3 3 5 6 1 6 4 .6 3 856 2 8
1 /21 /00  16:00 33 :0 0 :0 0 62 1 .35 10 .7 -0.281 -0 .068 0 .2 1 3 1 7 3 6 2 .2 4 0 .0 1 7 3 9 2 0 .3 6 1 7 3 6 6 9 3 8 .1 5 8 4 3 0 0 .4 0 2 8 7 0 4 6 .9 5 85628
1/21 /00  19:00 36 :0 0 :0 0 62 1 .34 13 .6 0 .506 0.762 0 .256 2 0 9 2 2 .6 4 0 .0 1 7 1 3 2 0 .3 6 2 7 8 3 7 8 8 7 9 .8 2 9 9 8 0 2 .4 6 100643
1 /21 /00  22:00 39 :0 0 :0 0 66 1 .23 12 0 .106 0 .409 0 .3 0 3 2 4835 .51 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 6 4 5 5 6 .0 5 8 9 3 9 1 .5 6 92504
Is= 2 5 9 6 2 2 1 .0 4
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Feb 11-13, 2000 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lu x







( s e c )
P re d ic te d
(m )
A c tu a l
(m )









(n -h r /m )
S to rm  D efin itio n  
(n /m )
2 /1 1 /0 0  2 2 :0 0 0 :0 0 :0 0 8 8 0 .6 6 8 .9 0 .3 2 5 0 .3 1 9 -0 .0 0 6 -4 8 2 .4 7 1 0 .0 0 4 0 8 1 0 .4 7 8 5 2 3 2 3 4 6 2 .6 2 2 9 8 0 .1 3 7 5 6 3 5
2 /1 2 /0 0  1 :0 0 3 :0 0 :0 0 nan 0 .98 3.9 0 .4 3 5 0 .5 3 8 0 .1 0 3 8 3 3 8 .8 6 4 0 .0 0 9 0 9 0 .4 0 9 9 9 2 1 9 4 1 4 .1 4 2 7 7 5 3 .0 1 4 3 3 8 4
2 /1 2 /0 0  4 :0 0 6 :0 0 :0 0 nan 0 .99 4.7 -0 .1 3 7 0 .1 3 7 0 .2 7 4 2 2 4 1 8 .5 6 0 .0 0 9 2 7 9 0 .4 0 8 3 6 8 2 2 9 7 0 .3 7 4 5 3 8 8 .9 4 4 9 1 9 5
2 /1 2 /0 0  7 :0 0 9 :0 0 :0 0 nan 1.59 6.1 -0 .3 7 5 -0 .0 6 0 0 .3 1 5 2 5 8 3 8 .1 0 .0 2 4 2 2 6 0 .3 3 9 3 1 1 5 6 9 9 7 .9 4 8 2 8 3 6 .0 3 1 9 2 3 3 7 .4 6 5 8 6 4 1
2 /1 2 /0 0  1 0 :0 0 1 2 :0 0 :0 0 nan 1.65 6.2 0 .1 5 6 0 .3 8 2 0 .2 2 6 1 8 4 3 6 .6 8 0 .0 2 6 1 1 4 0 .3 3 4 4 3 3 6 0 9 6 3 .9 1 7 9 4 0 0 .5 9 2 4 3 3 5 4 .9 4 5 9 2 8 7
2 /1 2 /0 0  1 3 :0 0 1 5 :0 0 :0 0 nan 1.99 6,9 0 .3 5 3 0 .5 6 9 0 .2 1 6 1 7 6 1 0 .0 4 0 .0 3 8 1 6 8 0 .3 1 0 8 0 9 8 6 9 4 4 .4 1 1 0 4 5 5 4 .4 5 2 7 5 9 3 2 .5 6 6 3 7 1 7
2 /1 2 /0 0  1 6 :0 0 1 8 :0 0 :0 0 nan 1.97 7.1 -0 .1 8 4 0 .1 2 0 0 .3 0 4 2 4 9 1 9 0 .0 3 7 3 9 5 0 .3 1 2 0 3 9 8 7 1 5 1 .0 2 1 1 2 0 7 0 .0 2 3 2 4 9 3 6 .7 0 6 4 9 5 5
2 /1 2 /0 0  1 9 :0 0 2 1 :0 0 :0 0 nan 2 .07 6.4 -0 .4 9 1 -0 .1 9 3 0 .2 9 8 2 4 4 1 8 .1 9 0 .0 4 1 3 4 0 .3 0 6 0 5 6 8 8 2 1 0 .8 4 1 1 2 6 2 9 .0 3 3 3 7 0 4 8 .5 7 6 0 5 6 8
2 /1 2 /0 0  2 2 :0 0 2 4 :0 0 :0 0 nan 1.81 6.9 0 .1 0 6 0 .3 5 2 0 .2 4 6 2 0 0 9 2 .9 8 0 .0 3 1 4 9 9 0 .3 2 2 5 4 7 7 5 2 6 1 .1 5 9 5 3 5 4 .1 4 3 1 1 9 7 4 .7 4 6 3 7 1 7
2 /1 3 /0 0  1 :0 0 2 7 :0 0 :0 0 nan 1.55 7.5 0 .5 3 3 0 .7 3 3 0 .2 0 0 1 6 2 8 9 .5 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 6 3 1 8 0 .8 2 7 9 4 7 0 .3 3 2 6 2 2 3 6 .7 0 6 7 3 9 9
2 /1 3 /0 0  4 :0 0 3 0 :0 0 :0 0 nan 1.45 8 0 .0 9 6 0 .2 9 9 0 .2 0 3 1 6 5 3 6 .9 1 0 .0 2 0 1 0 .3 5 1 7 6 3 6 0 0 1 8 .2 3 7 6 5 5 5 .1 4 2 3 4 0 3 8 .2 0 7 0 3 9 4
2 /1 3 /0 0  7 :0 0 3 3 :0 0 :0 0 nan 1.33 7.3 -0 .4 1 6 -0 .2 3 3 0 .1 8 3 1 4 8 8 9 .2 6 0 .0 1 6 8 7 4 0 .3 6 3 8 4 7 4 9 6 8 7 .6 4 6 4 5 7 6 .9 0 2 1 1 6 9 8 .0 5 6 6 1 8 2
2 /1 3 /0 0  1 0 :0 0 3 6 :0 0 :0 0 nan 1.27 7.1 -0 .0 9 5 0 .0 1 6 0 .1 1 1 8 9 9 1 .0 0 7 0 .0 1 5 3 6 7 0 .3 7 0 4 7 4 4 5 5 7 5 .2 8 5 4 5 6 6 .2 9 6 4 9 5 5
2 /1 3 /0 0  1 3 :0 0 3 9 :0 0 :0 0 nan 1.18 10.7 0 .3 5 3 0 .3 8 1 0 .0 2 8 2 2 5 6 .3 1 8 0 .0 1 3 2 4 2 0 .3 8 1 2 7 5 5 6 1 3 6 .4 9 5 8 3 9 2 .8 1 8 5 6 2 8
Item s deno ted  in R E D  ink are taken  from  G age  625  loca ted  on FRF p ie r in 8 .36  M w a te r depth.
Is = 2 3 9 3 5 5 7 .9 1






















































Mar 17-25, 2000 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lux







( s e c )
P re d ic te d
(m )
A ctu a l
(m )









(n -h r /m )
S to rm  D efin ition  
(n /m )
3 /1 7 /0 0  7 :0 0 0 :0 0 :0 0 1 0 8 0 .9 6 9 .7 0 .3 8 4 0 .3 2 8 -0 .0 5 6 - 4 4 8 8 .9 8 5 0 .0 0 8 7 1 8 0 .4 1 3 3 1 1 3 9 9 2 9 .7 4 3 5 4 4 0 .7 5 8 0 1 5 1
3 /1 7 /0 0  1 0 :0 0 3 :0 0 :0 0 1 0 8 0 .7 5 8 .9 -0 .4 2 7 -0 .5 2 0 -0 .0 9 3 -7 4 3 7 .6 2 2 0 .0 0 5 2 8 8 0 .4 5 5 1 9 3 2 7 3 1 9 .1 4 1 9 8 8 1 .5 1 7 5 6 3 5
3 /1 7 /0 0  1 3 :0 0 6 :0 0 :0 0 6 1.1 4 .2 -0 .3 8 7 -0 .3 8 5 0 .0 0 2 1 6 0 .9 0 4 1 0 .0 1 1 4 8 6 0 .3 9 1 8 8 6 2 4 6 5 7 .8 2 4 8 1 8 .7 0 4 5 6 0 5
3 /1 7 /0 0  1 6 :0 0 9 :0 0 :0 0 3 0 1 .7 9 6 .2 0 .3 7 9 0 .5 0 4 0 .1 2 5 1 0 1 3 3 .8 1 0 .0 3 0 7 9 8 0 .3 2 3 9 5 1 6 9 0 5 2 .1 7 9 1 8 5 .9 1 1 5 6 0 0 6 .9 1 5 9 2 8 7
3 /1 7 /0 0  1 9 :0 0 1 2 :0 0 :0 0 3 2 1 .9 2 6 .2 0 .3 3 7 0 .5 3 6 0 .1 9 9 1 6 2 0 7 .0 6 0 .0 3 5 4 9 7 0 .3 1 5 1 9 1 7 6 9 4 7 .4 9 9 3 1 5 4 .5 4 2 5 8 5 1 0 .6 7 5 9 2 8 7
3 /1 7 /0 0  2 2 :0 0 1 5 :0 0 :0 0 5 6 2 .4 2 6 .6 -0 .4 3 8 -0 .1 5 9 0 .2 7 9 2 2 8 3 4 .6 7 0 .0 5 6 7 2 8 0 .2 8 7 9 2 1 1 1 4 7 6 2 1 3 7 5 9 6 .6 5 3 4 6 1 2 6 .7 9 6 1 8 3 7
3 /1 8 /0 0  1 :0 0 1 8 :0 0 :0 0 5 6 2 .2 5 7 .6 -0 .4 2 8 -0 .2 1 2 0 .2 1 6 1 7 6 1 0 .0 4 0 .0 4 8 9 4 6 0 .2 9 6 2 3 8 1 1 1 2 7 4 1 2 8 8 8 4 .0 1 3 9 9 7 2 0 .9 9 6 8 0 0 3
3 /1 8 /0 0  4 :0 0 2 1 :0 0 :0 0 4 8 2 .1 6 6 .6 0 .4 6 2 0 .6 5 4 0 .1 9 2 1 5 6 3 0 .2 0 .0 4 5 0 6 2 0 .3 0 1 0 0 5 9 6 0 3 1 .9 9 1 1 1 6 6 2 .1 9 3 6 0 8 1 9 .3 0 6 1 8 3 7
3 /1 8 /0 0  7 :0 0 2 4 :0 0 :0 0 4 8 2 .2 5 6 .2 0 .5 8 6 0 .8 5 1 0 .2 6 5 2 1 6 7 0 .1 9 0 .0 4 8 9 4 6 0 .2 9 6 2 3 8 9 8 6 2 9 .2 3 1 2 0 2 9 9 .4 3 3 4 7 9 4 2 .4 3 5 9 2 8 7
3 /1 8 /0 0  1 0 :0 0 2 7 :0 0 :0 0 6 2 2 .2 1 0 .7 -0 .2 8 6 -0 .0 6 0 0 .2 2 6 1 8 4 3 6 .6 8 0 .0 4 6 7 6 8 0 .2 9 8 8 5 3 1 3 1 9 0 5 .4 1 5 0 3 4 2 .1 0 4 0 5 9 6 2 .2 9 8 5 6 2 8
3 /1 8 /0 0  1 3 :0 0 3 0 :0 0 :0 0 7 2 2 .2 2 1 0 .7 -0 .5 4 8 -0 .3 7 8 0 .1 7 0 1 3 8 2 0 .4 4 0 .0 4 7 6 3 3 0 .2 9 7 7 9 7 1 3 3 6 4 6 .3 1 4 7 4 6 6 .7 7 4 4 6 7 1 3 .3 1 8 5 6 2 8
3 /1 8 /0 0  1 6 :0 0 3 3 :0 0 :0 0 6 4 2 .2 4 1 0 .7 0 .2 4 3 0 .3 4 7 0 .1 0 4 8 4 2 0 .3 4 7 0 .0 4 8 5 0 7 0 .2 9 6 7 5 5 1 3 5 3 9 6 .8 1 4 3 8 1 7 .1 2 4 3 6 9 2 5 .8 4 8 5 6 2 8
3 /1 8 /0 0  1 9 :0 0 3 6 :0 0 :0 0 7 8 2 .2 4 12 0 .5 3 3 0 .7 3 0 0 .1 9 7 1 6 0 4 2 .1 9 0 .0 4 8 5 0 7 0 .2 9 6 7 5 5 1 4 4 9 3 1 .8 1 6 0 9 7 3 .9 6 4 5 7 1 8 6 .6 2 9 2 5 0 4
3 /1 8 /0 0  2 2 :0 0 3 9 :0 0 :0 0 8 6 2 .2 5 1 3 .6 -0 .2 2 2 -0 .0 4 7 0 .1 7 5 1 4 2 3 1 .3 2 0 .0 4 8 9 4 6 0 .2 9 6 2 3 8 1 5 7 0 8 2 .4 1 7 1 3 1 3 .7 0 4 9 8 4 3 1 .4 8 1 0 0 6 4 3
3 /1 9 /0 0  1 :0 0 4 2 :0 0 :0 0 8 0 2 .2 2 1 3 .6 -0 .5 8 5 -0 .411 0 .1 7 4 1 4 1 4 9 .1 2 0 .0 4 7 6 3 3 0 .2 9 7 7 9 7 1 5 4 1 6 7 1 6 8 3 1 6 .0 8 5 0 9 4 4 4 .6 6 1 0 0 6 4 3
3 /1 9 /0 0  4 :0 0 4 5 :0 0 :0 0 8 2 2 .0 3 1 3 .6 0 .2 1 9 0 .3 2 5 0 .1 0 6 8 5 8 3 .3 4 2 0 .0 3 9 7 3 8 0 .3 0 8 4 1 3 6 2 2 5 .4 1 4 4 8 0 8 .7 4 4 6 9 6 8 7 .2 2 1 0 0 6 4 3
3 /1 9 /0 0  7 :0 0 4 8 :0 0 :0 0 8 2 1 .9 2 1 0 .7 0 .6 8 5 0 .8 5 5 0 .1 7 0 1 3 8 2 0 .4 4 0 .0 3 5 4 9 7 0 .3 1 5 1 9 1 1 0 8 5 4 0 .1 1 2 2 3 6 0 .4 9 4 0 0 7 5 3 .8 4 8 5 6 2 8
3 /1 9 /0 0  1 0 :0 0 5 1 :0 0 :0 0 6 4 1 .9 2 12 -0 .0 2 0 0 .2 1 2 0 .2 3 2 1 8 9 3 3 .1 5 0 .0 3 5 4 9 7 0 .3 1 5 1 9 1 1 1 6 6 7 6 1 3 5 6 0 9 .1 3 3 8 6 9 5 4 .4 3 9 2 5 0 4
3 /1 9 /0 0  1 3 :0 0 5 4 :0 0 :0 0 8 0 2 1 3 .6 -0 .6 1 2 -0 .3 9 8 0 .2 1 4 1 7 4 4 4 .8 3 0 .0 3 8 5 5 7 0 .3 1 0 2 1 3 3 4 7 5 .6 1 5 0 9 2 0 .4 6 4 2 9 7 9 4 .3 9 1 0 0 6 4 3
3 /1 9 /0 0  1 6 :0 0 5 7 :0 0 :0 0 7 6 1 .9 5 12 0 .0 2 3 0 .2 1 1 0 .1 8 8 1 5 3 0 0 .7 9 0 .0 3 6 6 3 0 .3 1 3 2 8 6 1 1 9 2 1 7 .6 1 3 4 5 1 8 .3 7 4 2 8 1 5 8 .2 4 9 2 5 0 4
3 /1 9 /0 0  1 9 :0 0 6 0 :0 0 :0 0 8 2 1 .8 8 12 0 .6 3 4 0 .8 6 0 0 .2 2 6 1 8 4 3 6 .6 8 0 .0 3 4 0 1 5 0 .3 1 7 7 9 6 1 1 3 3 2 2 .1 1 3 1 7 5 8 .7 9 3 9 9 4 1 5 .7 4 9 2 5 0 4
3 /1 9 /0 0  2 2 :0 0 6 3 :0 0 :0 0 8 0 1 .9 12 0 .0 5 9 0 .3 7 9 0 .3 2 0 2 6 2 5 6 .2 7 0 .0 3 4 7 5 2 0 .3 1 6 4 8 4 1 1 4 9 9 4 1 4 1 2 5 0 .3 2 4 0 9 5 1 3 .6 6 9 2 5 0 4
3 /2 0 /0 0  1 :0 0 6 6 :0 0 :0 0 7 6 2 .0 6 1 3 .6 -0 .6 1 9 -0 .3 2 4 0 .2 9 5 2 4 1 6 7 .9 2 0 .0 4 0 9 3 6 0 .3 0 6 6 3 6 1 3 8 9 9 7 .9 1 6 3 1 6 5 .8 5 4 5 6 6 2 4 .2 4 1 0 0 6 4 3
3 /2 0 /0 0  4 :0 0 6 9 :0 0 :0 0 7 8 2 .0 7 1 3 .6 -0 .0 6 7 0 .2 0 7 0 .2 7 4 2 2 4 1 8 .5 6 0 .0 4 1 3 4 0 .3 0 6 0 5 6 1 3 9 9 2 7 .2 1 6 2 3 4 5 .7 2 4 8 8 2 6 7 .3 5 1 0 0 6 4 3
3 /2 0 /0 0  7 :0 0 7 2 :0 0 :0 0 7 2 2 .0 4 1 3 .6 0 .6 7 7 0 .9 7 7 0 .3 0 0 2 4 5 8 5 .0 9 0 .0 4 0 1 3 5 0 .3 0 7 8 0 8 1 3 7 1 4 7 1 6 1 7 3 2 .1 3 4 8 6 1 1 6 .7 7 1 0 0 6 4 3
3 /2 0 /0 0  1 0 :0 0 7 5 :0 0 :0 0 7 6 2 .3 6 1 3 .6 0 .2 2 2 0 .5 9 2 0 .3 7 0 3 0 4 5 1 .8 2 0 .0 5 3 9 1 5 0 .2 9 0 7 6 1 1 6 7 9 6 3 .2 1 9 8 4 1 5 .0 4 5 4 0 2 2 0 .7 5 1 0 0 6 4 3
3 /2 0 /0 0  1 3 :0 0 7 8 :0 0 :0 0 6 2 2 .7 1 5 .6 -0 .5 8 0 -0 .2 7 6 0 .3 0 4 2 4 9 1 9 0 .0 7 0 8 1 2 0 .2 7 5 8 5 5 2 1 9 4 7 0 .3 2 4 4 3 8 9 .2 7 6 6 4 2 0 6 .4 6 1 1 0 3 8 9
3 /2 0 /0 0  1 6 :0 0 8 1 :0 0 :0 0 7 4 2 .7 1 3 .6 -0 .2 0 5 0 .0 9 2 0 .2 9 7 2 4 3 3 4 .7 6 0 .0 7 0 8 1 2 0 .2 7 5 8 5 5 2 0 3 4 7 0 .6 2 2 7 8 0 5 .3 4 7 0 8 2 9 1 .9 2 1 0 0 6 4 3
3 /2 0 /0 0  1 9 :0 0 8 4 :0 0 :0 0 8 0 2 .5 5 1 3 .6 0 .6 3 6 0 .9 9 9 0 .3 6 3 2 9 8 6 2 .9 3 0 .0 6 3 0 7 0 .2 8 2 0 9 1 8 7 4 5 8 .6 2 1 7 3 2 1 .4 9 6 6 7 6 9 0 .2 5 1 0 0 6 4 3
3 /2 0 /0 0  2 2 :0 0 8 7 :0 0 :0 0 7 0 2 .5 4 1 3 .6 0 .3 2 9 0 .7 2 7 0 .3 9 8 3 2 8 1 2 .3 1 0 .0 6 2 5 7 0 .2 8 2 5 2 4 1 8 6 4 1 0 .5 2 1 9 2 2 2 .8 1 6 5 4 8 1 6 .4 6 1 0 0 6 4 3
3 /2 1 /0 0  1 :0 0 9 0 :0 0 :0 0 7 4 2 .4 4 1 3 .6 -0 .5 3 6 -0 .1 1 9 0 .4 1 7 3 4 4 1 8 .5 6 0 .0 5 7 6 8 1 0 .2 8 6 9 9 6 1 7 6 0 6 4 2 1 0 4 8 2 .5 8 6 4 4 5 5 8 .0 8 1 0 0 6 4 3
3 /2 1 /0 0  4 :0 0 9 3 :0 0 :0 0 7 4 2 .3 4 1 3 .6 -0 .3 0 8 0 .0 4 7 0 .3 5 5 2 9 1 9 0 .5 2 0 .0 5 2 9 9 3 0 .2 9 1 7 3 1 6 5 9 6 2 .6 1 9 5 1 5 3 .1 4 6 0 8 4 5 3 .5 8 1 0 0 6 4 3
3 /2 1 /0 0  7 :0 0 9 6 :0 0 :0 0 7 8 2 .1 3 1 3 .6 0 .5 6 9 0 .8 9 9 0 .3 3 0 2 7 0 9 3 .3 7 0 .0 4 3 8 0 3 0 .3 0 2 6 5 5 1 4 5 5 5 5 .4 1 7 2 6 4 8 .7 6 5 5 1 7 0 2 .8 6 1 0 0 6 4 3
3 /2 1 /0 0  1 0 :0 0 9 9 :0 0 :0 0 9 0 2 1 3 .6 0 .4 0 4 0 .7 8 2 0 .3 7 8 3 1 1 2 5 .4 4 0 .0 3 8 5 5 7 0 .3 1 0 2 1 3 3 4 7 5 .6 1 6 4 6 0 1 .0 7 5 0 5 8 7 4 .7 5 1 0 0 6 4 3
3 /2 1 /0 0  1 3 :0 0 1 0 2 :0 0 :0 0 6 4 1 .9 7 1 3 .6 -0 .4 6 3 -0 .0 3 2 0 .4 3 1 3 5 6 0 4 .4 4 0 .0 3 7 3 9 5 0 .3 1 2 0 3 9 1 3 0 7 4 8 .7 1 6 6 3 5 3 .1 3 4 9 6 4 3 1 .3 1 1 0 0 6 4 3
3 /2 1 /0 0  1 6 :0 0 1 0 5 :0 0 :0 0 6 2 2 .0 3 12 -0 .3 6 9 -0 .0 0 6 0 .3 6 3 2 9 8 6 2 .9 3 0 .0 3 9 7 3 8 0 .3 0 8 4 1 2 6 1 0 4 .4 1 5 5 9 6 7 .3 5 4 8 3 4 8 0 .7 3 9 2 5 0 4
3 /2 1 /0 0  1 9 :0 0 1 0 8 :0 0 :0 0 7 6 1 .91 12 0 .5 3 7 0 .8 0 1 0 .2 6 4 2 1 5 8 7 .0 9 0 .0 3 5 1 2 4 0 .3 1 5 8 3 5 1 1 5 8 3 3 .8 1 3 7 4 2 0 .8 6 4 4 0 0 8 2 .3 2 9 2 5 0 4
3 /2 1 /0 0  2 2 :0 0 1 1 1 :0 0 :0 0 7 2 1 .7 5 12 0 .5 2 4 0 .8 0 4 0 .2 8 0 2 2 9 1 7 .9 3 0 .0 2 9 4 2 0 .3 2 6 8 2 6 1 0 2 6 9 9 .4 1 2 5 6 1 7 .2 8 3 9 4 5 5 7 .2 1 9 2 5 0 4
3 /2 2 /0 0  1 :0 0 1 1 4 :0 0 :0 0 6 2 1 .5 9 12 -0 .3 5 8 0 .0 3 5 0 .3 9 3 3 2 3 9 0 .2 2 0 .0 2 4 2 2 6 0 .3 3 9 3 1 1 9 0 2 1 3 .8 9 1 2 2 6 0 4 .1 1 3 7 2 3 3 2 .0 8 9 2 5 0 4
3 /2 2 /0 0  4 :0 0 1 1 7 :0 0 :0 0 8 4 1 .5 5 12 -0 .4 4 8 -0 .0 9 2 0 .3 5 6 2 9 2 7 4 .5 3 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 8 7 1 9 5 .2 1 1 1 6 4 6 9 .7 5 3 5 8 6 1 0 .7 8 9 2 5 0 4
3 /2 2 /0 0  7 :0 0 1 2 0 :0 0 :0 0 6 0 1 .5 5 12 0 .3 7 7 0 .6 7 8 0 .3 0 1 2 4 6 6 8 .5 5 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 8 7 1 9 5 .2 1 1 1 1 8 6 3 .7 6 3 4 2 5 0 0 .2 6 9 2 5 0 4


















Mar 17-25, 2000 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lu x







(s e c )
P r e d ic te d
(m )
A c tu a l
(m )









(n -h r/m )
S to rm  D efin itio n  
(n /m )
3 /2 2 /0 0  1 3 :0 0 1 2 6 :0 0 :0 0 6 4 1 .9 7 12 -0 .2 8 6 0 .2 5 6 0 .5 4 2 4 5 0 7 6 .5 0 .0 3 7 3 9 5 0 .3 1 2 0 3 9 1 2 0 9 2 4 .4 1 6 6 0 0 0 .9 1 4 6 1 2 3 9 .1 0 9 2 5 0 4
3 /2 2 /0 0  1 6 :0 0 1 2 9 :0 0 :0 0 6 6 2 .81 8 .9 -0 .4 4 6 0 .1 0 2 0 .5 4 8 4 5 5 9 2 .0 3 0 .0 7 6 7 7 8 0 .2 7 1 5 8 2 1 7 1 2 1 4 .5 2 1 6 8 0 6 .5 0 5 7 4 2 1 1 .1 1 7 5 6 3 5
3 /2 2 /0 0  1 9 :0 0 1 3 2 :0 0 :0 0 7 2 3 .1 6 9 .7 0 .3 5 6 0 .7 7 4 0 .4 1 8 3 4 5 0 3 .2 0 .0 9 7 3 8 8 0 .2 5 9 3 9 8 2 1 4 7 7 7 2 4 9 2 8 0 .1 6 6 9 9 1 2 9 .9 9 8 0 1 5 1
3 /2 2 /0 0  2 2 :0 0 1 3 5 :0 0 :0 0 6 8 3 .1 3 9 .7 0 .6 2 3 1 .0 7 3 0 .4 5 0 3 7 2 1 6 .9 9 0 .0 9 5 5 2 4 0 .2 6 0 3 6 8 2 1 1 6 3 8 .6 2 4 8 8 5 5 .6 3 7 4 7 2 0 3 .6 9 8 0 1 5 1
3 /2 3 /0 0  1 :0 0 1 3 8 :0 0 :0 0 7 6 2 .7 9 12 - 0 .1 2 9 0 .4 2 8 0 .5 5 7 4 6 3 6 6 .0 1 0 .0 7 5 6 7 5 0 .2 7 2 3 4 1 1 9 9 2 7 8 .9 2 4 5 6 4 4 .9 2 7 4 1 7 5 0 .8 3 9 2 5 0 4
3 /2 3 /0 0  4 :0 0 1 4 1 :0 0 :0 0 8 2 2 .7 6 12 -0 .4 8 7 -0 .0 4 3 0 .4 4 4 3 6 7 0 7 .3 7 0 .0 7 4 0 3 6 0 .2 7 3 4 9 5 1 9 6 1 2 9 .6 2 3 2 8 3 6 .9 4 7 1 7 7 2 2 .7 9 9 2 5 0 4
3 /2 3 /0 0  7 :0 0 1 4 4 :0 0 :0 0 7 8 2 .6 4 12 0 .1 4 3 0 .4 1 4 0 .2 7 1 2 2 1 6 9 .0 2 0 .0 6 7 6 6 1 0 .2 7 8 2 9 1 8 3 7 4 3 .8 2 0 5 9 1 2 .8 5 6 5 8 1 2 4 .6 9 9 2 5 0 4
3 /2 3 /0 0  1 0 :0 0 1 4 7 :0 0 :0 0 8 2 2 .4 4 12 0 .5 0 0 0 .8 1 6 0 .3 1 6 2 5 9 2 1 .7 1 0 .0 5 7 6 8 1 0 .2 8 6 9 9 6 1 6 3 8 5 8 .8 1 8 9 7 8 0 .5 1 5 9 3 5 4 0 .0 5 9 2 5 0 4
3 /2 3 /0 0  1 3 :0 0 1 5 0 :0 0 :0 0 8 6 2 .3 6 12 -0 .0 9 3 0 .2 7 8 0 .3 7 1 3 0 5 3 5 .9 9 0 .0 5 3 9 1 5 0 .2 9 0 7 6 1 1 5 6 1 7 2 .3 1 8 6 7 0 8 .2 9 5 6 4 7 3 3 .2 1 9 2 5 0 4
3 /2 3 /0 0  1 6 :0 0 1 5 3 :0 0 :0 0 8 0 2 .3 12 -0 .4 5 0 -0 .1 4 6 0 .3 0 4 2 4 9 1 9 0 .0 5 1 1 7 4 0 .2 9 3 7 0 4 1 5 0 5 0 8 .5 1 7 5 4 2 7 .5 1 5 4 3 2 0 3 .6 9 9 2 5 0 4
3 /2 3 /0 0  1 9 :0 0 1 5 6 :0 0 :0 0 8 2 2 .1 3 12 0 .1 4 7 0 .3 6 3 0 .2 1 6 1 7 6 1 0 .0 4 0 .0 4 3 8 0 3 0 .3 0 2 6 5 5 1 3 4 9 3 5 .1 1 5 2 5 4 5 .1 7 4 9 1 9 5 9 .0 2 9 2 5 0 4
3 /2 3 /0 0  2 2 :0 0 1 5 9 :0 0 :0 0 8 0 1 .9 4 12 0 .6 3 6 0 .7 9 7 0 .1 6 1 1 3 0 8 1 .4 8 0 .0 3 6 2 5 0 .3 1 3 9 1 7 1 1 8 3 6 7 .9 1 3 1 4 4 9 .3 7 4 2 5 9 9 1 .8 1 9 2 5 0 4
3 /2 4 /0 0  1 :0 0 1 6 2 :0 0 :0 0 8 2 1 .9 3 12 0 .0 9 6 0 .3 1 8 0 .2 2 2 1 8 1 0 5 .9 1 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 1 1 7 5 2 0 .7 1 3 5 6 2 6 .5 9 4 0 0 6 1 3 .9 4 9 2 5 0 4
3 /2 4 /0 0  4 :0 0 1 6 5 :0 0 :0 0 8 6 1 .9 12 -0 .4 4 5 -0 .2 9 8 0 .1 4 7 1 1 9 3 3 .6 2 0 .0 3 4 7 5 2 0 .3 1 6 4 8 4 1 1 4 9 9 4 1 2 6 9 2 7 .6 6 3 9 3 8 3 1 .3 9 9 2 5 0 4
3 /2 4 /0 0  7 :0 0 1 6 8 :0 0 :0 0 7 8 1 .9 1 3 .6 -0 .0 6 8 0 .0 2 4 0 .0 9 2 7 4 4 3 .2 1 8 0 .0 3 4 7 5 2 0 .3 1 6 4 8 4 1 2 4 4 7 5 1 3 1 9 1 8 .1 9 3 8 8 2 6 8 .7 8 1 0 0 6 4 3
3 /2 4 /0 0  1 0 :0 0 1 7 1 :0 0 :0 0 7 8 1 .8 7 1 3 .6 0 .4 4 4 0 .5 1 5 0 .0 7 1 5 7 3 6 .7 2 6 0 .0 3 3 6 5 0 .3 1 8 4 6 1 2 1 8 2 4 .6 1 2 7 5 6 1 .3 2 3 8 9 2 1 9 .2 6 1 0 0 6 4 3
3 /2 4 /0 0  1 3 :0 0 1 7 4 :0 0 :0 0 8 2 1 .7 5 1 3 .6 0 .0 6 8 0 .1 5 7 0 .0 8 9 7 1 9 9 .1 6 2 0 .0 2 9 4 2 0 .3 2 6 8 2 6 1 1 1 4 5 4 .8 1 1 8 6 5 3 .9 5 3 6 9 3 2 2 .9 0 1 0 0 6 4 3
3 /2 4 /0 0  1 6 :0 0 1 7 7 :0 0 :0 0 8 4 1 .8 3 1 3 .6 -0 .4 0 0 -0 .3 4 4 0 .0 5 6 4 5 2 0 .5 1 9 0 .0 3 2 2 0 8 0 .3 2 1 1 6 4 1 1 8 3 2 6 .7 1 2 2 8 4 7 .2 1 3 6 2 2 5 1 .7 5 1 0 0 6 4 3
3 /2 4 /0 0  1 9 :0 0 1 8 0 :0 0 :0 0 8 2 1 .6 4 12 -0 .0 3 1 0 .0 1 0 0 .0 4 1 3 3 0 6 .5 7 3 0 .0 2 5 7 9 4 0 .3 3 5 2 2 8 9 4 0 4 5 .2 3 9 7 3 5 1 .8 1 3 3 0 2 9 8 .5 3 9 2 5 0 4
3 /2 4 /0 0  2 2 :0 0 1 8 3 :0 0 :0 0 8 2 1 .5 4 12 0 .5 7 7 0 .6 2 4 0 .0 4 7 3 7 9 1 .8 8 0 .0 2 2 7 0 8 0 .3 4 3 5 7 7 8 6 4 4 7 .0 1 9 0 2 3 8 .8 9 2 8 1 3 8 6 .0 5 9 2 5 0 4
3 /2 5 /0 0  1 :0 0 1 8 6 :0 0 :0 0 8 2 1 .4 8 12 0 .2 6 9 0 .3 4 2 0 .0 7 3 5 8 9 9 .0 5 8 0 .0 2 0 9 5 2 0 .3 4 8 9 5 7 8 2 0 1 2 .3 9 8 7 9 1 1 .4 5 9 2 5 0 4
3 /2 5 /0 0  4 :0 0 1 8 9 :0 0 :0 0 82 1 .3 5 12 - 0 .3 4 0 -0 .2 9 0 0 .0 5 0 4 0 3 4 .6 6 9 0 .0 1 7 3 9 2 0 .3 6 1 7 3 7 2 7 2 7 .7 6 7 6 7 6 2 .4 2 9 2 5 0 4
Is = 2 7 9 26922 .91
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Apr 17-21, 2000 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lux







( s e c )
P r e d ic te d
(m )
A c tu a l
(m )









(n -h r /m )
S to rm  D efin ition
(n /m )
4 /1 7 /0 0  1 9 :0 0 0 :0 0 :0 0 9 0 0 .6 6 1 5 .6 0 .6 9 8 0 .8 9 8 0 .2 0 0 1 6 2 8 9 .5 0 .0 0 4 0 8 1 0 .4 7 8 5 2 3 4 0 1 4 5 .9 3 5 6 4 3 5 .4 4 1 1 0 3 8 9
4 /1 7 /0 0  2 2 :0 0 3 :0 0 :0 0 9 0 0 .7 8 .2 0 .0 3 7 0 .3 6 0 0 .3 2 3 2 6 5 0 7 .2 9 0 .0 0 4 5 9 8 0 .4 6 7 6 4 2 3 2 9 3 .5 4 4 9 8 0 0 .8 3 7 1 5 7 4
4 /1 8 /0 0  1 :0 0 6 :0 0 :0 0 9 0 0 .8 3 6 .6 -0 .5 3 7 -0 .2 1 7 0 .3 2 0 2 6 2 5 6 .2 7 0 .0 0 6 4 9 3 0 .4 3 7 5 0 7 2 3 8 1 5 .6 1 5 0 0 7 1 .8 8 6 1 8 3 7
4 /1 8 /0 0  4 :0 0 9 :0 0 :0 0 3 8 1 .0 9 6 .6 0 .0 3 4 0 .3 8 5 0 .3 5 1 2 8 8 5 4 .5 5 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 3 4 6 8 9 .0 7 6 3 5 4 3 .6 3 1 7 0 4 2 3 .2 6 6 1 8 3 7
4 /1 8 /0 0  7 :0 0 1 2 :0 0 :0 0 5 4 1 .3 4 8 .2 0 .5 8 9 0 .9 9 7 0 .4 0 8 3 3 6 5 7 .2 5 0 .0 1 7 1 3 2 0 .3 6 2 7 8 3 5 4 6 4 3 .8 1 8 8 3 0 1 .0 6 2 2 7 7 6 7 .0 3 7 1 5 7 4
4 /1 8 /0 0  1 0 :0 0 1 5 :0 0 :0 0 6 4 1 .6 2 8 .9 0 .0 6 9 0 .6 2 2 0 .5 5 3 4 6 0 2 1 .9 2 0 .0 2 5 1 6 1 0 .3 3 6 8 4 1 7 5 6 3 5 .7 7 1 2 1 6 5 7 .6 9 3 1 4 9 3 8 .1 2 7 5 6 3 5
4 /1 8 /0 0  1 3 :0 0 1 8 :0 0 :0 0 5 6 1 .6 8 .9 -0 .5 2 6 -0 .0 0 4 0 .5 2 2 4 3 3 6 0 .6 7 0 .0 2 4 5 3 6 0 .3 3 8 4 8 1 7 4 3 1 1 .9 2 1 1 7 6 7 2 .5 9 3 5 8 9 9 5 .4 2 7 5 6 3 5
4 /1 8 /0 0  1 6 :0 0 2 1 :0 0 :0 0 6 4 2 .0 4 8 .9 0 .0 1 5 0 .4 9 2 0 .4 7 7 3 9 5 1 4 .7 6 0 .0 4 0 1 3 5 0 .3 0 7 8 0 8 1 0 5 6 3 8 .3 1 4 5 1 5 3 .1 1 3 9 4 2 3 8 .5 5 7 5 6 3 5
4 /1 8 /0 0  1 9 :0 0 2 4 :0 0 :0 0 5 2 2 .5 3 6 .6 0 .7 2 6 1 .3 1 1 0 .5 8 5 4 8 7 7 9 .1 5 0 .0 6 2 0 7 2 0 .2 8 2 9 6 1 2 3 1 2 0 .8 1 7 1 8 9 9 .9 9 4 7 5 5 7 9 .6 5 6 1 8 3 7
4 /1 8 /0 0  2 2 :0 0 2 7 :0 0 :0 0 5 6 2 .6 3 7 0 .2 8 2 0 .9 2 1 0 .6 3 9 5 3 4 5 5 .3 2 0 .0 6 7 1 4 3 0 .2 7 8 7 0 3 1 3 5 3 0 7 .9 1 8 8 7 6 3 .2 6 5 4 0 9 9 4 .8 8 6 4 3 3 8
4 /1 9 /0 0  1 :0 0 3 0 :0 0 :0 0 6 0 2 .6 3 7 -0 .5 0 0 0 .1 9 0 0 .6 9 0 5 7 8 9 8 .6 3 0 .0 6 7 1 4 3 0 .2 7 8 7 0 3 1 3 5 3 0 7 .9 1 9 3 2 0 6 .5 7 5 7 2 9 5 4 .7 6 6 4 3 3 8
4 /1 9 /0 0  4 :0 0 3 3 :0 0 :0 0 5 8 2 .8 5 8 .2 -0 .1 9 3 0 .4 4 6 0 .6 3 9 5 3 4 5 5 .3 2 0 .0 7 9 0 0 8 0 .2 7 0 0 8 5 1 6 7 4 1 0 .6 2 2 0 8 6 5 .8 9 6 2 1 1 0 8 .7 0 7 1 5 7 4
4 /1 9 /0 0  7 :0 0 3 6 :0 0 :0 0 5 4 2 .8 3 7 .6 0 .5 3 2 1 .1 2 6 0 .5 9 4 4 9 5 5 6 .4 8 0 .0 7 7 8 8 9 0 .2 7 0 8 3 1 5 8 9 0 5 .8 2 0 8 4 6 2 .3 1 6 4 3 9 9 2 .3 1 6 8 0 0 3
4 /1 9 /0 0  1 0 :0 0 3 9 :0 0 :0 0 6 4 2 .6 4 9 .7 0 .2 4 9 0 .8 5 3 0 .6 0 4 5 0 4 2 1 .1 3 0 .0 6 7 6 6 1 0 .2 7 8 2 9 1 6 3 2 2 2 .3 2 1 3 6 4 3 .4 3 6 3 3 1 5 8 .6 1 8 0 1 5 1
4 /1 9 /0 0  1 3 :0 0 4 2 :0 0 :0 0 5 6 2 .2 6 9 .7 -0 .4 6 5 0 .1 2 2 0 .5 8 7 4 8 9 5 1 .8 2 0 .0 4 9 3 8 8 0 .2 9 5 7 2 5 1 2 9 4 2 3 .8 1 7 8 3 7 5 .6 2 5 8 8 0 2 8 .5 7 8 0 1 5 1
4 /1 9 /0 0  1 6 :0 0 4 5 :0 0 :0 0 6 4 2 .2 6 9 .7 -0 .1 6 5 0 .3 3 4 0 .4 9 9 4 1 3 9 2 .4 4 0 .0 4 9 3 8 8 0 .2 9 5 7 2 5 1 2 9 4 2 3 .8 1 7 0 8 1 6 .2 4 5 2 3 7 8 7 .7 9 8 0 1 5 1
4 /1 9 /0 0  1 9 :0 0 4 8 :0 0 :0 0 7 4 2 .1 9 9 .7 0 .6 7 3 1 .0 9 9 0 .4 2 6 3 5 1 8 0 .6 9 0 .0 4 6 3 3 8 0 .2 9 9 3 8 6 1 2 3 5 6 1 .8 1 5 8 7 4 2 .4 6 4 9 4 3 3 8 .0 6 8 0 1 5 1
4 /1 9 /0 0  2 2 :0 0 5 1 :0 0 :0 0 7 2 2 .0 4 9 .7 0 .4 7 8 0 .9 3 7 0 .4 5 9 3 7 9 8 2 .1 0 .0 4 0 1 3 5 0 .3 0 7 8 0 8 1 1 1 3 8 7 1 4 9 3 6 9 .0 6 4 6 2 1 6 7 .2 9 8 0 1 5 1
4 /2 0 /0 0  1 :0 0 5 4 :0 0 :0 0 7 0 2.1 9 .7 -0 .3 8 6 0 .0 8 5 0 .4 7 1 3 9 0 0 3 .5 2 0 .0 4 2 5 6 2 0 .3 0 4 3 3 9 1 1 6 1 9 3 .4 1 5 5 1 9 6 .8 8 4 5 6 8 4 8 .9 1 8 0 1 5 1
4 /2 0 /0 0  4 :0 0 5 7 :0 0 :0 0 7 2 1 .9 6 9 .7 -0 .3 4 9 0 .0 8 4 0 .4 3 3 3 5 7 7 4 .0 1 0 .0 3 7 0 1 1 0 .3 1 2 6 6 1 0 5 1 1 1 1 4 0 8 8 4 .9 8 4 4 4 1 2 2 .7 9 8 0 1 5 1
4 /2 0 /0 0  7 :0 0 6 0 :0 0 :0 0 7 0 1 .7 5 9 .7 0 .4 1 0 0 .7 5 1 0 .3 4 1 2 8 0 1 5 .3 4 0 .0 2 9 4 2 0 .3 2 6 8 2 6 8 9 3 6 4 .2 9 1 1 7 3 7 9 .6 3 3 8 7 3 9 6 .9 2 8 0 1 5 1
4 /2 0 /0 0  1 0 :0 0 6 3 :0 0 :0 0 7 2 1 .6 4 1 0 .7 0 .3 6 7 0 .6 4 1 0 .2 7 4 2 2 4 1 8 .5 6 0 .0 2 5 7 9 4 0 .3 3 5 2 2 8 8 7 0 8 6 .2 8 1 0 9 5 0 4 .8 4 3 4 0 3 2 6 .7 1 8 5 6 2 8
4 /2 0 /0 0  1 3 :0 0 6 6 :0 0 :0 0 7 4 1 .61 9 .7 -0 .3 4 6 -0 .0 7 2 0 .2 7 4 2 2 4 1 8 .5 6 0 .0 2 4 8 4 8 0 .3 3 7 6 5 7 7 9 4 5 9 .7 5 1 0 1 8 7 8 .3 1 3 1 7 0 7 4 .7 3 8 0 1 5 1
4 /2 0 /0 0  1 6 :0 0 6 9 :0 0 :0 0 7 2 1 .5 9 1 0 .7 -0 .2 7 8 0 .0 2 8 0 .3 0 6 2 5 0 8 6 .0 2 0 .0 2 4 2 2 6 0 .3 3 9 3 1 1 8 3 4 6 0 .2 6 1 0 8 5 4 6 .2 7 3 1 5 6 3 6 .8 8 8 5 6 2 8
4 /2 0 /0 0  1 9 :0 0 7 2 :0 0 :0 0 5 4 1 .4 2 1 0 .7 0 .5 4 1 0 .7 4 6 0 .2 0 5 1 6 7 0 1 .9 0 .0 1 9 2 6 7 0 .3 5 4 6 5 7 1 6 0 4 .8 3 8 8 3 0 6 .7 2 2 9 5 2 7 9 .4 9 8 5 6 2 8
4 /2 0 /0 0  2 2 :0 0 7 5 :0 0 :0 0 7 2 1 .2 4 1 0 .7 0 .5 9 7 0 .8 4 8 0 .2 5 1 2 0 5 0 7 .6 9 0 .0 1 4 6 4 1 0 .3 7 3 9 5 3 5 9 8 6 2 .0 9 8 0 3 6 9 .7 7 2 5 3 0 1 4 .7 4 8 5 6 2 8
4 /2 1 /0 0  1 :0 0 7 8 :0 0 :0 0 5 6 1 .2 7 9 .7 -0 .2 1 3 0 .0 7 2 0 .2 8 5 2 3 3 3 4 .3 4 0 .0 1 5 3 6 7 0 .3 7 0 4 7 4 5 7 4 2 9 .8 4 8 0 7 6 4 .1 8 2 4 1 7 0 0 .9 4 8 0 1 5 1
4 /2 1 /0 0  4 :0 0 8 1 :0 0 :0 0 7 6 1.21 9 .7 -0 .4 1 8 -0 .2 0 5 0 .2 1 3 1 7 3 6 2 .2 4 0 .0 1 3 9 3 2 0 .3 7 7 5 5 1 5 3 8 4 6 .4 4 7 1 2 0 8 .6 9 2 2 7 9 5 9 .3 1 8 0 1 5 1
4 /2 1 /0 0  7 :0 0 8 4 :0 0 :0 0 7 2 1 .1 9 9 .7 0 .2 3 4 0 .4 4 3 0 .2 0 9 1 7 0 3 1 .9 9 0 .0 1 3 4 7 0 .3 8 0 0 1 9 5 2 6 7 2 .6 5 6 9 7 0 4 .6 4 8 0 1 5 1
4 /2 1 /0 0  1 0 :0 0 8 7 :0 0 :0 0 7 6 1 .0 9 1 0 .7 0 .4 1 6 0 .6 5 5 0 .2 3 9 1 9 5 1 2 .8 2 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 5 0 7 2 8 .0 1 7 0 2 4 0 .8 3 8 5 6 2 8
Is= 1 0 3 0 1 8 3 4 .4 3
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Apr 24-28, 2000 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lu x







( s e c )
P r e d ic te d
(m )
A c tu a l
(m )









( n -h r /m )
S to rm  D efin ition  
( n / m |
4 /2 4 /0 0  1 9 :0 0 0 :0 0 :0 0 7 4 0 .5 8 1 5 .6 -0 .0 9 2 0 .0 1 4 0 .1 0 6 8 5 8 3 .3 4 2 0 .0 0 3 1 4 2 0 .5 0 3 3 2 3 5 5 9 1 .0 9 4 4 1 7 4 .4 4 1 1 0 3 8 9
4 /2 4 /0 0  2 2 :0 0 3 :0 0 :0 0 7 8 0 .71 1 5 .6 0 .4 2 8 0 .5 5 0 0 .1 2 2 9 8 8 8 .7 5 5 0 .0 0 4 7 3 2 0 .4 6 5 0 5 3 4 3 1 0 6 .8 6 5 2 9 9 5 .6 2 1 1 0 3 8 9
4 /2 5 /0 0  1 :0 0 6 :0 0 :0 0 6 4 1 .1 5 4 .5 0 .3 8 8 0 .5 8 8 0 .2 0 0 1 6 2 8 9 .5 0 .0 1 2 5 6 9 0 .3 8 5 1 3 4 2 7 8 6 9 .1 4 4 4 1 5 8 .6 5 4 7 7 7 4
4 /2 5 /0 0  4 :0 0 9 :0 0 :0 0 7 2 1 .4 5 5 .2 -0 .1 1 6 0 .1 8 5 0 .3 0 1 2 4 6 6 8 .5 5 0 .0 2 0 1 0 .3 5 1 7 6 3 4 4 3 2 6 .4 5 6 8 9 9 5 .0 0 1 6 9 7 3 0 .4 7 5 2 6 6 2
4 /2 5 /0 0  7 :0 0 1 2 :0 0 :0 0 8 2 1 .5 9 5 .8 -0 .2 3 5 0 .0 5 5 0 .2 9 0 2 3 7 5 1 0 .0 2 4 2 2 6 0 .3 3 9 3 1 1 5 5 0 8 0 .2 7 7 8 8 3 1 .2 7 2 2 1 7 3 9 .4 1 5 6 6 8 2
4 /2 5 /0 0  1 0 :0 0 1 5 :0 0 :0 0 6 0 1 .4 9 6 .2 0 .1 6 6 0 .4 8 6 0 .3 2 0 2 6 2 5 6 .2 7 0 .0 2 1 2 3 9 0 .3 4 8 0 4 5 2 2 5 3 .2 5 7 8 5 0 9 .5 2 2 3 6 0 1 1 .1 9 5 9 2 8 7
4 /2 5 /0 0  1 3 :0 0 1 8 :0 0 :0 0 7 8 2 .0 4 6 .6 0 .2 4 5 0 .6 3 4 0 .3 8 9 3 2 0 5 2 .7 2 0 .0 4 0 1 3 5 0 .3 0 7 8 0 8 8 7 8 7 9 .2 6 1 1 9 9 3 1 .9 8 2 9 7 6 6 2 .2 5 6 1 8 3 7
4 /2 5 /0 0  1 6 :0 0 2 1 :0 0 :0 0 6 8 2 .6 6 7 -0 .0 8 5 0 .4 8 6 0 .5 7 1 4 7 5 7 1 .5 9 0 .0 6 8 7 0 3 0 .2 7 7 4 7 1 3 7 7 5 5 1 8 5 3 2 6 .6 2 4 5 7 8 8 7 .9 1 6 4 3 3 8
4 /2 5 /0 0  1 9 :0 0 2 4 :0 0 :0 0 7 4 3 .2 3 8 .2 -0 .1 6 4 0 .4 7 2 0 .6 3 6 5 3 1 9 4 .7 7 0 .1 0 1 8 0 7 0 .2 5 7 1 8 6 2 0 3 7 8 4 .8 2 5 6 9 7 9 .5 8 6 6 3 4 5 9 .3 0 7 1 5 7 4
4 /2 5 /0 0  2 2 :0 0 2 7 :0 0 :0 0 7 6 3 .2 4 9 .7 0 .2 6 2 0 .8 8 2 0 .6 2 0 5 1 8 0 6 .6 6 0 .1 0 2 4 4 7 0 .2 5 6 8 7 5 2 2 3 2 4 3 .1 2 7 5 0 4 9 .7 1 7 9 8 0 4 3 .9 3 8 0 1 5 1
4 /2 6 /0 0  1 :0 0 3 0 :0 0 :0 0 7 0 2 .8 4 1 0 .7 0 .4 3 4 1 .0 4 3 0 .6 0 9 5 0 8 5 3 .8 3 0 .0 7 8 4 4 8 0 .2 7 0 4 5 6 1 9 2 2 7 1 .9 2 4 3 1 2 5 .7 1 7 7 7 2 6 3 .1 3 8 5 6 2 8
4 /2 6 /0 0  4 :0 0 3 3 :0 0 :0 0 5 6 2 .7 3 1 0 .7 0 .0 4 7 0 .6 1 5 0 .5 6 8 4 7 3 1 3 .0 9 0 .0 7 2 4 1 5 0 .2 7 4 6 6 6 1 8 1 2 1 9 .5 2 2 8 5 3 2 .6 1 7 0 7 4 8 7 .4 8 8 5 6 2 8
4 /2 6 /0 0  7 :0 0 3 6 :0 0 :0 0 6 2 2 .4 4 1 0 .7 -0 .2 5 2 0 .1 7 7 0 .4 2 9 3 5 4 3 4 .9 1 0 .0 5 7 6 8 1 0 .2 8 6 9 9 6 1 5 3 4 2 1 .6 1 8 8 8 5 6 .4 9 6 2 6 0 8 3 .6 6 8 5 6 2 8
4 /2 6 /0 0  1 0 :0 0 3 9 :0 0 :0 0 7 8 2 .3 2 1 0 .7 0 .0 3 4 0 .4 5 8 0 .4 2 4 3 5 0 1 1 .2 5 0 .0 5 2 0 8 0 .2 9 2 7 1 1 1 4 2 4 9 3 .4 1 7 7 5 0 4 .6 6 5 4 9 5 4 1 .7 3 8 5 6 2 8
4 /2 6 /0 0  1 3 :0 0 4 2 :0 0 :0 0 6 0 2 .21 12 0 .2 8 3 0 .6 8 7 0 .4 0 4 3 3 3 1 9 .1 6 0 .0 4 7 2 0 .2 9 8 3 2 3 1 4 2 1 7 6 .2 1 7 5 4 9 5 .3 2 5 2 9 4 9 9 .9 7 9 2 5 0 4
4 /2 6 /0 0  1 6 :0 0 4 5 :0 0 :0 0 6 4 1 .9 7 12 0 .0 5 3 0 .4 2 1 0 .3 6 8 3 0 2 8 3 .5 2 0 .0 3 7 3 9 5 0 .3 1 2 0 3 9 1 2 0 9 2 4 .4 1 5 1 2 0 7 .9 3 4 9 0 0 5 4 .8 7 9 2 5 0 4
4 /2 6 /0 0  1 9 :0 0 4 8 :0 0 :0 0 6 8 1 .8 5 1 0 .7 -0 .2 0 1 0 .1 4 5 0 .3 4 6 2 8 4 3 4 .8 2 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 1 0 2 9 9 5 .5 1 3 1 4 3 0 .3 5 4 2 3 9 5 7 .4 1 8 5 6 2 8
4 /2 6 /0 0  2 2 :0 0 5 1 :0 0 :0 0 6 6 1 .7 2 1 0 .7 0 .0 9 6 0 .4 2 4 0 .3 2 8 2 6 9 2 5 .8 7 0 .0 2 8 4 0 7 0 .3 2 9 0 4 3 9 3 0 1 8 .0 1 1 1 9 9 4 3 .8 8 3 7 7 0 6 1 .3 3 8 5 6 2 8
4 /2 7 /0 0  1 :0 0 5 4 :0 0 :0 0 6 8 1 .6 5 1 0 .7 0 .4 4 3 0 .7 7 6 0 .3 3 3 2 7 3 4 4 .6 9 0 .0 2 6 1 1 4 0 .3 3 4 4 3 3 8 7 8 1 9 .0 1 1 1 5 1 6 3 .7 0 3 5 2 6 6 1 .3 7 8 5 6 2 8
4 /2 7 /0 0  4 :0 0 5 7 :0 0 :0 0 7 0 1 .5 7 12 0 .2 0 2 0 .5 6 6 0 .3 6 4 2 9 9 4 7 .0 3 0 .0 2 3 6 1 3 0 .3 4 0 9 9 5 8 8 6 9 9 .3 8 1 1 8 6 4 6 .4 1 3 5 0 7 1 5 .1 7 9 2 5 0 4
4 /2 7 /0 0  7 :0 0 6 0 :0 0 :0 0 7 4 1 .5 6 1 0 .7 -0 .2 3 6 0 .0 8 5 0 .3 2 1 2 6 3 3 9 .9 3 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 8 1 3 1 4 .8 3 1 0 7 6 5 4 .7 7 3 3 9 4 5 1 .7 7 8 5 6 2 8
4 /2 7 /0 0  1 0 :0 0 6 3 :0 0 :0 0 6 8 1 .4 9 1 0 .7 -0 .0 8 8 0 .2 1 0 0 .2 9 8 2 4 4 1 8 .1 9 0 .0 2 1 2 3 9 0 .3 4 8 0 4 7 6 3 9 7 .4 2 1 0 0 8 1 5 .6 1 3 1 2 7 0 5 .5 6 8 5 6 2 8
4 /2 7 /0 0  1 3 :0 0 6 6 :0 0 :0 0 7 0 1 .4 3 1 0 .7 0 .2 9 1 0 .6 2 1 0 .3 3 0 2 7 0 9 3 .3 7 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 7 2 2 8 1 .8 9 9 3 7 5 .1 7 3 0 0 2 8 6 .1 6 8 5 6 2 8
4 /2 7 /0 0  1 6 :0 0 6 9 :0 0 :0 0 7 0 1 .3 1 0 .7 0 .1 8 8 0 .5 2 8 0 .3 4 0 2 7 9 3 1 .4 7 0 .0 1 6 1 1 2 0 .3 6 7 1 0 7 6 3 6 8 2 .5 6 9 1 6 1 4 .0 3 2 8 6 4 8 3 .8 0 8 5 6 2 8
4 /2 7 /0 0  1 9 :0 0 7 2 :0 0 :0 0 7 0 1 .22 1 0 .7 -0 .1 8 3 0 .1 4 3 0 .3 2 6 2 6 7 5 8 .4 1 0 .0 1 4 1 6 7 0 .3 7 6 3 3 8 5 8 6 0 9 .6 4 8 5 3 6 8 .0 5 2 6 5 4 7 3 .1 2 8 5 6 2 8
4 /2 7 /0 0  2 2 :0 0 7 5 :0 0 :0 0 6 6 1 .1 7 1 0 .7 -0 .0 5 2 0 .2 3 7 0 .2 8 9 2 3 6 6 7 .6 5 0 .0 1 3 0 1 5 0 .3 8 2 5 4 6 5 5 5 2 4 .8 5 7 9 1 9 2 .5 0 8 5 6 2 8
4 /2 8 /0 0  1 :0 0 7 8 :0 0 :0 0 6 4 1 .0 8 1 0 .7 0 .3 9 5 0 .7 2 8 0 .3 3 3 2 7 3 4 4 .6 9 0 .0 1 1 0 6 7 0 .3 9 4 7 0 8 5 0 1 4 0 .5 1 7 7 4 8 5 .2 1 8 5 6 2 8
Is = 9 5 3 3 2 6 0 .9 8
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May 28-31, 2000 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lu x







( s e c )
P re d ic te d
(m )
A c tu a l
(m )




Ao Ai M f




(n -h r/m )
S to rm  D efin ition  
(n /m )
5 /2 8 /0 0  1 6 :0 0 0 :0 0 :0 0 2 8 0 .4 8 4 .8 0 .4 7 3 0 .6 3 2 0 .1 5 9 1 2 9 1 7 .3 8 0 .0 0 2 1 4 1 0 .5 4 1 9 7 5 8 4 2 6 .9 8 3 2 1 3 4 4 .3 6 4 9 8 9 7
5 /2 8 /0 0  1 9 :0 0 3 :0 0 :0 0 6 8 0 .5 8 3 .5 -0 .0 3 4 0 .1 7 2 0 .2 0 6 1 6 7 8 4 .4 0 .0 0 3 1 4 2 0 .5 0 3 3 2 7 9 0 6 .3 2 7 2 4 6 9 0 .7 3 4 0 3 3 4
5 /2 8 /0 0  2 2 :0 0 6 :0 0 :0 0 5 4 0 .8 3 4 -0 .2 4 7 -0 .0 3 1 0 .2 1 6 1 7 6 1 0 .0 4 0 .0 0 6 4 9 3 0 .4 3 7 5 0 7 1 5 3 6 5 .9 8 3 2 9 7 6 .0 2 4 4 1 3 0
5 /2 9 /0 0  1 :0 0 9 :0 0 :0 0 3 4 1 .3 6 5 0 .2 4 1 0 .5 5 7 0 .3 1 6 2 5 9 2 1 .7 1 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 3 9 0 4 5 .9 2 6 4 9 6 7 .6 3 1 4 6 9 1 5 .4 8 5 1 2 8 9
5 /2 9 /0 0  4 :0 0 1 2 :0 0 :0 0 5 4 1 .8 3 5 .8 0 .4 5 9 0 .9 0 8 0 .4 4 9 3 7 1 3 2 .0 3 0 .0 3 2 2 0 8 0 .3 2 1 1 6 4 6 8 4 4 6 .3 7 1 0 5 5 7 8 .4 0 2 5 5 8 1 9 .0 5 5 6 6 8 2
5 /2 9 /0 0  7 :0 0 1 5 :0 0 :0 0 5 8 2 6 .6 -0 .0 7 8 0 .4 8 7 0 .5 6 5 4 7 0 5 4 .6 7 0 .0 3 8 5 5 7 0 .3 1 0 2 8 5 2 3 1 .3 6 1 3 2 2 8 6 .0 3 3 5 6 7 9 6 .6 5 6 1 8 3 7
5 /2 9 /0 0  1 0 :0 0 1 8 :0 0 :0 0 5 6 2 .9 8 .2 -0 .3 9 6 0 .1 6 9 0 .5 6 5 4 7 0 5 4 .6 7 0 .0 8 1 8 4 1 0 .2 6 8 2 5 5 1 7 2 0 1 8 .5 2 1 9 0 7 3 .1 5 5 2 7 0 3 8 .7 7 7 1 5 7 4
5 /2 9 /0 0  1 3 :0 0 2 1 :0 0 :0 0 7 4 3 .8 6 8 .9 0 .1 7 6 0 .9 2 7 0 .7 5 1 6 3 2 4 7 .5 3 0 .1 4 6 0 5 9 0 .2 3 9 8 7 7 2 8 1 7 2 4 .1 3 4 4 9 7 1 .6 4 8 4 6 0 6 7 .1 9 7 5 6 3 5
5 /2 9 /0 0  1 6 :0 0 2 4 :0 0 :0 0 7 2 4 .4 7 1 0 .7 0 .6 2 1 1 .5 8 7 0 .9 6 6 8 2 3 9 8 .5 3 0 .1 9 6 6 0 8 0 .2 2 6 5 0 3 3 8 7 7 5 2 .4 4 7 0 1 5 0 .9 1 1 2 2 2 6 8 3 .8 3 8 5 6 2 8
5 /2 9 /0 0  1 9 :0 0 2 7 :0 0 :0 0 7 4 4 .0 4 1 0 .7 0 .1 6 8 0 .9 7 7 0 .8 0 9 6 8 3 6 8 .0 6 0 .1 6 0 1 8 6 0 .2 3 5 6 4 3 3 0 5 2 0 .2 3 9 8 8 8 8 .3 1 1 3 0 3 5 5 8 .8 3 8 5 6 2 8
5 /2 9 /0 0  2 2 :0 0 3 0 :0 0 :0 0 7 0 3 .7 3 1 0 .7 -0 .3 6 0 0 .3 3 8 0 .6 9 8 5 8 5 9 8 0 .1 3 6 2 6 7 0 .2 4 3 1 1 2 2 9 1 7 4 9 .3 3 5 0 3 4 7 .3 3 1 1 2 3 8 5 3 .4 5 8 5 6 2 8
5 /3 0 /0 0  1 :00 3 3 :0 0 :0 0 7 2 3 .6 6 1 0 .7 0 .0 1 1 0 .5 6 9 0 .5 5 8 4 6 4 5 2 .0 6 0 .1 3 1 1 3 7 0 .2 4 4 9 2 2 8 3 2 8 6 3 2 9 7 3 8 .1 0 1 0 2 0 1 2 8 .1 4 8 5 6 2 8
5 /3 0 /0 0  4 :0 0 3 6 :0 0 :0 0 7 0 3 .5 5 1 0 .7 0 .5 1 7 0 .9 7 7 0 .4 6 0 3 8 0 6 7 .1 7 0 .1 2 3 2 7 6 0 .2 4 7 8 5 9 2 7 0 2 0 4 .9 3 0 8 2 7 2 .0 3 9 5 7 0 1 5 .2 0 8 5 6 2 8
5 /3 0 /0 0  7 :0 0 3 9 :0 0 :0 0 7 2 3 .3 2 1 0 .7 0 .1 1 1 0 .6 1 3 0 .5 0 2 4 1 6 4 8 .8 7 0 .1 0 7 6 3 5 0 .2 5 4 4 3 7 2 4 3 7 2 0 .2 2 8 5 3 6 9 .1 0 8 9 0 4 6 1 .6 9 8 5 6 2 8
5 /3 0 /0 0  1 0 :0 0 4 2 :0 0 :0 0 7 8 3 .1 9 1 0 .7 -0 .4 7 6 -0 .0 5 4 0 .4 2 2 3 4 8 4 1 .8 6 0 .0 9 9 2 7 0 .2 5 8 4 4 2 2 2 9 2 7 2 .9 2 6 4 1 1 4 .8 1 8 2 4 2 2 5 .8 6 8 5 6 2 8
5 /3 0 /0 0  1 3 :0 0 4 5 :0 0 :0 0 7 8 3 .3 2 9 .7 -0 .0 3 4 0 .3 1 9 0 .3 5 3 2 9 0 2 2 .5 1 0 .1 0 7 6 3 5 0 .2 5 4 4 3 7 2 3 1 8 5 0 .2 2 6 0 8 7 2 .7 0 7 8 7 4 8 1 .2 6 8 0 1 5 1
5 /3 0 /0 0  1 6 :0 0 4 8 :0 0 :0 0 7 0 3 .2 2 1 0 .7 0 .7 0 3 0 .9 9 9 0 .2 9 6 2 4 2 5 1 .3 3 0 .1 0 1 1 7 0 .2 5 7 4 9 8 2 3 2 5 7 3 .3 2 5 6 8 2 4 .6 2 7 7 6 5 4 5 .9 8 8 5 6 2 8
5 /3 0 /0 0  1 9 :0 0 5 1 :0 0 :0 0 6 6 2 .9 5 1 0 .7 0 .4 1 4 0 .7 6 2 0 .3 4 8 2 8 6 0 2 .6 8 0 .0 8 4 7 2 5 0 .2 6 6 4 6 8 2 0 3 6 0 1 .1 2 3 2 2 0 3 .8 0 7 3 3 5 4 2 .6 4 8 5 6 2 8
5 /3 0 /0 0  2 2 :0 0 5 4 :0 0 :0 0 7 2 2 .7 4 12 -0 .3 6 8 -0 .0 3 7 0 .3 3 1 2 7 1 7 7 .1 3 0 .0 7 2 9 5 3 0 .2 7 4 2 7 4 1 9 4 0 4 1 .7 2 2 1 2 1 8 .8 7 6 8 0 1 3 4 .0 1 9 2 5 0 4
5 /3 1 /0 0  1 :0 0 5 7 :0 0 :0 0 7 2 2 .4 5 1 0 .7 -0 .2 3 8 0 .0 3 5 0 .2 7 3 2 2 3 3 5 .3 7 0 .0 5 8 1 6 1 0 .2 8 6 5 3 7 1 5 4 3 4 7 .5 1 7 6 6 8 2 .9 1 5 9 6 8 5 2 .6 7 8 5 6 2 8
5 /3 1 /0 0  4 :0 0 6 0 :0 0 :0 0 7 2 2 .1 4 9 .7 0 .4 7 5 0 .6 7 9 0 .2 0 4 1 6 6 1 9 .4 0 .0 4 4 2 2 1 0 .3 0 2 1 0 2 1 1 9 4 4 4 .7 1 3 6 0 6 4 .1 4 4 6 9 1 2 0 .5 7 8 0 1 5 1
5 /3 1 /0 0  7 :0 0 6 3 :0 0 :0 0 7 6 2 .0 3 1 0 .7 0 .3 0 7 0 .5 0 6 0 .1 9 9 1 6 2 0 7 .0 6 0 .0 3 9 7 3 8 0 .3 0 8 4 1 1 7 4 9 3 .9 1 3 3 7 0 0 .9 5 4 0 4 6 4 7 .6 3 8 5 6 2 8
5 /3 1 /0 0  1 0 :0 0 6 6 :0 0 :0 0 7 6 1 .8 5 9 .7 -0 .4 4 7 -0 .3 0 8 0 .1 3 9 1 1 2 7 8 .5 8 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 9 6 7 3 0 .5 3 1 0 8 0 0 9 .1 1 3 6 2 5 6 5 .0 8 8 0 1 5 1
5 /3 1 /0 0  1 3 :0 0 6 9 :0 0 :0 0 7 2 1 .6 8 9 .7 -0 .2 6 8 -0 .1 8 7 0 .0 8 1 6 5 4 8 .7 8 8 0 .0 2 7 0 8 5 0 .3 3 2 0 8 5 8 4 3 5 2 .1 6 9 0 9 0 0 .9 5 2 9 8 3 6 5 .0 9 8 0 1 5 1
5 /3 1 /0 0  1 6 :0 0 7 2 :0 0 :0 0 7 6 1 .3 9 9 .7 0 .6 5 4 0 .7 3 3 0 .0 7 9 6 3 8 6 .2 9 5 0 .0 1 8 4 5 1 0 .3 5 7 6 2 3 6 4 8 7 3 .0 9 7 1 2 5 9 .3 8 2 4 3 2 4 0 .5 0 8 0 1 5 1
5 /3 1 /0 0  1 9 :0 0 7 5 :0 0 :0 0 7 4 1 .2 9 9 .7 0 .6 5 8 0 .7 3 4 0 .0 7 6 6 1 4 2 .6 3 2 0 .0 1 5 8 6 2 0 .3 6 8 2 1 7 5 8 6 4 4 .8 9 6 4 7 8 7 .5 2 8 0 1 5 1
5 /3 1 /0 0  2 2 :0 0 7 8 :0 0 :0 0 7 0 1 .3 3 1 0 .7 -0 .2 3 4 -0 .1 3 2 0 .1 0 2 8 2 5 7 .3 9 1 0 .0 1 6 8 7 4 0 .3 6 3 8 4 7 6 5 6 2 8 .1 1 7 3 8 8 5 .5 0 8 5 6 2 8
Is=  1 4 8 2 7 0 5 9 .5 5
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( s e c )
P re d ic te d
(m )
A ctu a l
(m )









(n -h r /m )
S to rm  D efin ition  
(n /m )
8 /2 9 /0 0  2 2 :0 0 0 :0 0 :0 0 9 0 0 .6 5 9 .7 0 .3 2 5 0 .5 6 0 0 .2 3 5 1 9 1 8 1 .5 2 0 .0 0 3 9 5 7 0 .4 8 1 3 8 8 2 5 0 3 9 .7 3 4 4 2 2 1 .2 5 8 0 1 5 1
8 /3 0 /0 0  1 :0 0 3 :0 0 :0 0 9 0 0 .7 9 .7 -0 .5 4 7 -0 .3 5 4 0 .1 9 3 1 5 7 1 2 .5 8 0 .0 0 4 5 9 8 0 .4 6 7 6 4 2 7 2 5 6 .5 9 4 2 9 6 9 .1 7 8 0 1 5 1
8 /3 0 /0 0  4 :0 0 6 :0 0 :0 0 9 8 0 .8 6 5 .8 -0 .1 4 8 0 .0 2 8 0 .1 7 6 1 4 3 1 3 .5 3 0 .0 0 6 9 7 7 0 .4 3 1 4 7 5 2 2 3 4 8 .6 2 3 6 6 6 2 .1 5 5 6 6 8 2
8 /3 0 /0 0  7 :0 0 9 :0 0 :0 0 120 1 .1 7 6 .2 0 .7 0 3 0 .9 9 7 0 .2 9 4 2 4 0 8 4 .5 2 0 .0 1 3 0 1 5 0 .3 8 2 5 4 6 3 6 5 7 3 .5 6 0 6 5 8 .0 1 1 4 5 9 8 0 .2 4 5 9 2 8 7
8 /3 0 /0 0  1 0 :0 0 1 2 :0 0 :0 0 94 1 .8 8 8 .2 0 .3 6 0 0 .7 6 0 0 .4 0 0 3 2 9 8 1 .2 2 0 .0 3 4 0 1 5 0 .3 1 7 7 9 6 8 8 9 6 2 .7 7 1 2 1 9 4 3 .9 9 2 7 3 9 0 3 .0 1 7 1 5 7 4
8 /3 0 /0 0  1 3 :0 0 1 5 :0 0 :0 0 106 2 .0 2 8 .9 -0 .5 0 5 -0 .2 3 2 0 .2 7 3 2 2 3 3 5 .3 7 0 .0 3 9 3 4 2 0 .3 0 8 9 9 6 1 0 4 1 1 5 .5 1 2 6 4 5 0 .9 0 3 7 2 5 9 2 .3 4 7 5 6 3 5
8 /3 0 /0 0  1 6 :0 0 1 8 :0 0 :0 0 94 1 .9 6 8 .9 -0 .1 8 2 -0 .0 3 0 0 .1 5 2 1 2 3 4 3 .3 4 0 .0 3 7 0 1 1 0 .3 1 2 6 6 9 9 6 0 3 .0 2 1 1 1 9 4 6 .3 6 3 5 7 5 9 5 .8 9 7 5 6 3 5
8 /3 0 /0 0  1 9 :0 0 2 1 :0 0 :0 0 94 1 .7 2 8 .9 0 .7 7 2 0 .9 3 0 0 .1 5 8 1 2 8 3 5 .3 5 0 .0 2 8 4 0 7 0 .3 2 9 0 4 3 8 2 3 9 9 .4 3 9 5 2 3 4 .7 7 3 1 0 7 7 1 .7 0 7 5 6 3 5
8 /3 0 /0 0  2 2 :0 0 2 4 :0 0 :0 0 92 1 .7 9 8 .9 0 .5 6 4 0 .7 8 2 0 .2 1 8 1 7 7 7 5 .2 9 0 .0 3 0 7 9 8 0 .3 2 3 9 5 1 8 7 2 7 6 .3 1 1 0 5 0 5 1 .6 0 3 0 0 4 2 9 .5 6 7 5 6 3 5
8 /3 1 /0 0  1 :0 0 2 7 :0 0 :0 0 94 1 .5 3 8 .9 -0 .4 1 2 -0 .2 0 1 0 .2 1 1 1 7 1 9 7 .1 0 .0 2 2 4 1 0 .3 4 4 4 5 3 6 9 7 5 4 .7 7 8 6 9 5 1 .8 7 2 8 8 0 0 5 .2 0 7 5 6 3 5
8 /3 1 /0 0  4 :0 0 3 0 :0 0 :0 0 9 0 1 .3 5 8 .2 -0 .3 5 8 -0 .2 1 2 0 .1 4 6 1 1 8 5 1 .7 0 .0 1 7 3 9 2 0 .3 6 1 7 3 5 5 2 1 5 .8 3 6 7 0 6 7 .5 3 2 3 1 0 2 9 .0 9 7 1 5 7 4
8 /3 1 /0 0  7 :0 0 3 3 :0 0 :0 0 9 4 1 .2 4 8 .2 0 .5 9 6 0 .7 7 8 0 .1 8 2 1 4 8 0 6 .9 8 0 .0 1 4 6 4 1 0 .3 7 3 9 5 3 4 9 0 5 8 .7 5 6 3 8 6 5 .7 3 7 1 5 7 4
8 /3 1 /0 0  1 0 :0 0 3 6 :0 0 :0 0 9 0 1.1 8 .2 0 .6 1 0 0 .8 1 4 0 .2 0 4 1 6 6 1 9 .4 0 .0 1 1 4 8 6 0 .3 9 1 8 8 6 4 1 6 5 7 .2 8 5 8 2 7 6 .6 8 7 1 5 7 4
Is = 2 2 8 0 3 0 7 .0 2
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Storm  Definition 
(n/m)
9/28/00 16:00 0:00:00 54 0.84 9.7 -0 .084 0.059 0 .143 11606.02 0 .006652 0.435463 33846.15 4 5 4 5 2 .1 6 80151
9/28/00 19:00 3:00:00 66 0 .78 8.9 0.734 0.901 0.167 13574 .03 0 .005725 0.448266 28655.15 4 2 2 2 9 .1 8 75635
9/28/00 22:00 6:00:00 102 0.8 8.9 0.390 0.614 0 .224 18271 .27 0 .006026 0.44385 29559.67 4 7 8 3 0 .9 4 75635
9/29/00  1:00 9:00:00 32 1.26 5 -0.461 -0 .210 0.251 2 0 507 .69 0.015123 0.371621 34725 55 2 3 2 .6 9 154595 .45 51289
9/29/00  4 :00 12:00:00 54 1.58 5.2 -0 .179 0.056 0 .235 19181 .52 0 .023919 0.340149 50645.02 6 9 8 2 6 .5 4 187588 .85 52662
9/29/00  7:00 15:00:00 52 1.72 5.8 0.752 1.038 0.286 2 3 417 .65 0 .028407 0.329043 62164.88 8 5 5 8 2 .5 3 233 1 1 3 .6 0 56682
9/29/00 10:00 18:00:00 50 1.75 5.8 0.584 0.931 0 .347 2 8 518 .75 0.02942 0.326826 63852.05 9 2 3 7 0 .8 0 266 9 2 9 .9 9 56682
9/29/00 13:00 21:00:00 56 1.76 6.2 -0 .338 0.055 0.393 32390 .22 0.029761 0.326099 67282.57 9 9 6 7 2 .7 8 2 8 8065 .37 59287
9/29/00  16:00 24:00:00 52 1.96 6.6 -0 .293 0.064 0 .357 2 9 358 .56 0.037011 0 .31266 82618.46 1 1 1 977 .02 317474.71 61837
9/29/00 19:00 27:00:00 50 2.07 6.6 0.567 0.872 0 .305 25 0 0 2 .5 0 .04134 0.306056 89888.09 1 1 4 890 .60 340301 .43 61837
9/29/00 22:00 30:00:00 74 1.97 7 0.535 0.882 0 .347 2 8 518 .75 0 .037395 0.312039 86382.93 1 1 4 901 .68 3 4 4688 .42 64338
9/30/00  1:00 33:00:00 54 1.98 6.6 -0.301 0.068 0 .369 30367 .66 0.03778 0.311422 83920.53 114288 .19 343784.81 61837
9/30/00  4 :00 36:00:00 86 1.87 8.9 -0 .317 -0 .045 0.272 2 2 252 .19 0.03365 0 .31846 92992.28 1 1 5 244 .47 344 2 9 8 .9 9 75635
9/30/00  7:00 39:00:00 88 1.97 18.4 0.588 0.767 0 .179 14560.21 0 .037395 0.312039 157894 1 7 2 454 .18 4 3 1 5 4 7 .9 8 123374
9/30/00 10:00 42:00:00 86 2 15.6 0.736 0.918 0.182 14806 .98 0 .038557 0.3102 145334.6 1 6 0 141 .56 498893 .61 110389
9/30/00 13:00 45:00:00 84 2 .05 18.4 -0 .110 0.129 0 .239 19512 .82 0 .040535 0.30722 166251.7 185764 .52 5 1 8859 .12 123374
9/30/00 16:00 48:00:00 88 2.01 15.6 -0 .384 -0 .187 0 .197 16042 .19 0 .038949 0.309596 146305.6 1 6 2 347 .77 5 2 2168 .44 110389
9/30/00  19:00 51:00:00 88 1.96 15.6 0.330 0.552 0 .222 18105.91 0.037011 0 .31266 141476.6 1 5 9 582 .54 482 8 9 5 .4 6 110389
9/30/00  22:00 54:00:00 90 1.77 15.6 0.581 0.780 0 .199 16207 .06 0 .030105 0.325377 123725.1 1 3 9 932 .20 449 2 7 2 .1 0 110389
10/1/00 1:00 57:00:00 78 1.68 15.6 -0 .097 0.196 0.293 24001 .12 0.027085 0.332085 115651 139652 .14 419376 .51 110389
10/1/00 4 :00 60:00:00 84 1.73 13.6 -0 .362 -0 .129 0.233 19015 .93 0.028742 0.328298 109762.7 1 2 8 778 .68 402 6 4 6 .2 2 100643
10/1/00 7:00 63:00:00 84 1.98 13.6 0 .358 0.581 0.223 18188.58 0 .03778 0.311422 131655.1 149843 .72 417 9 3 3 .5 9 100643
10/1/00 10:00 66:00:00 56 2.2 5.8 0.782 1.032 0.250 20424 .73 0 .046768 0.298853 91474.35 1 1 1899 .08 3 9 2 614 .19 56682
10/1/00 13:00 69:00:00 58 2 .17 6.2 0.140 0.517 0.377 31041.21 0 .045485 0.300462 93158.93 124200 .14 3 5 4 148 .82 59287
10/1/00 16:00 72:00:00 92 2 .19 8.9 -0 .370 0.003 0.373 3 0704 .35 0 .046338 0 .299386 117354.8 1 4 8059 .20 408389.01 75635
10/1/00 19:00 75:00:00 88 2 .43 8.9 0 .086 0.407 0.321 26339 .93 0.057203 0.287457 137174.9 163514.81 467 3 6 1 .0 2 75635
10/1/00 22:00 78:00:00 94 2 .35 9.7 0.546 0.872 0.326 26758.41 0 .053453 0.291244 137128.2 1 6 3886 .58 4 9 1 1 0 2 .0 8 80151
10/2/00 1:00 81:00:00 92 2 .36 9.7 0.096 0.464 0 .368 30283 .52 0 .053915 0.290761 137995.8 168279.31 4 9 8 2 4 8 .8 3 80151
10/2/00 4 :00 84:00:00 92 2 .52 10.7 -0 .333 -0.001 0.332 27260.91 0.061576 0.283398 160894.7 1 8 8155 .58 5 3 4652 .33 85628
10/2/00 7:00 87:00:00 90 2.36 10.7 0.137 0.387 0.250 2 0424 .73 0 .053915 0.290761 146098.5 166523 .20 53 2018 .17 85628
10/2/00 10:00 90:00:00 90 2 .3 10.7 0 .739 0.956 0.217 17692.66 0.051174 0.293704 140705 158397 .70 487 3 8 1 .3 6 85628
10/2/00 13:00 93:00:00 86 2 .18 10.7 0.352 0.633 0.281 2 3001 .19 0.045911 0.299922 130174 153175 .22 467 3 5 9 .3 8 85628
10/2/00 16:00 96:00:00 84 2 .02 10.7 -0 .277 0.049 0.326 26758.41 0.039342 0.308996 116667.8 143426 .20 444 9 0 2 .1 2 85628
10/2/00 19:00 99:00:00 80 1.97 10.7 -0 .093 0.164 0.257 2 1005 .66 0 .037395 0.312039 112573.6 133579 .25 415 5 0 8 .1 7 85628
10/2/00 22:00 102:00:00 82 1.72 10.7 0 .454 0.630 0.176 14313.53 0.028407 0.329043 93018.01 107331 .53 36 1366 .18 85628
10/3/00 1:00 105:00:00 86 1.66 10.7 0 .235 0.406 0.171 13902 .59 0 .026436 0.333643 88554.24 102456 .83 3 1 4682 .55 85628
10/3/00 4 :00 108:00:00 72 1.57 12 -0 .246 -0 .085 0.161 13081.48 0.023613 0.340995 88699.38 101780 .86 3 0 6356 .55 92504
10/3/00 7:00 111:00:00 52 1.45 12 -0 .022 0.073 0.095 7 687 .364 0.0201 0.351763 79830.32 875 1 7 .6 8 283 9 4 7 .8 2 92504
10/3/00 10:00 114:00:00 78 1.27 12 0.622 0.686 0.064 5168.881 0.015367 0.370474 67236.99 724 0 5 .8 7 92504
10/3/00 13:00 117:00:00 80 1.25 12 0.487 0.608 0.121 9807.091 0.014881 0.37278 65891.12 75698.21 92504
Is= 1 3 7 24473 .19
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S to rm  Definition 
(n/m )
1 0 /6 /0 0  13:00 0 :00:00 104 0 .4 9 8 .9 0 .5 0 8 0 .592 0 .084 6 7 92 .603 0 .0 0 2 2 3 3 0 .5 3 7 6 2 3 1 6819 .85 2 3 6 1 2 .4 5 7 56 3 5
1 0 /6 /0 0  16 :00 3 :00 :00 104 0 .4 9 8 .9 0 .3 8 5 0 .4 8 2 0.097 7850 .179 0 .0 0 2 2 3 3 0 .5 3 7 6 2 3 1 6819 .85 2 4 6 7 0 .0 3 756 3 5
1 0 /6 /0 0  19:00 6 :00 :00 108 0 .5 3 8 .2 -0 .1 0 2 -0 .024 0 .078 6 3 05 .064 0 .0 0 2 6 1 7 0 .5 2 1 3 7 8 16806 .3 2 3 1 1 1 .3 6 7 15 7 4
1 0 /6 /0 0  2 2 :0 0 9 :00 :00 12 1.25 4 .5 -0 .1 0 0 0 .158 0 .258 2 1 088 .69 0 .014881 0 .3 7 2 7 8 317 1 3 .3 5 2 8 0 1 .9 9 2 0 1 6 6 5 .1 9 4 7 7 7 4
1 0 /7 /0 0  1:00 12:00:00 26 1.74 5 .8 0 .286 0.511 0.225 18353.97 0 .0 2 9 0 8 0 .3 2 7 5 5 9 6 3 2 8 7 .4 9 8 1 6 4 1 .4 7 2 5 8 2 7 4 .1 2 56682
1 0 /7 /0 0  4 :00 15:00:00 34 1.72 6 .2 0 .2 8 7 0 .5 9 9 0 .312 25587.31 0 .0 2 8 4 0 7 0 .3 2 9 0 4 3 6 4 9 5 3 .9 7 9 0 5 4 1 .2 8 2 5 8 2 7 4 .1 2 592 8 7
1 0 /7 /0 0  7 :00 18:00:00 52 1.9 6 .6 -0 .0 8 7 0 .336 0 .423 34926 .55 0 .0 3 4 7 5 2 0 .3 1 6 4 8 4 7 8 7 6 4 .9 7 1 1 3691 .53 3 0 6 3 4 9 .2 2 6 18 3 7
1 0 /7 /0 0  10 :00 21:00 :00 50 1.63 6 .2 -0 .0 6 0 0 .2 4 6 0 .306 2 5 086 .02 0 .0 2 5 4 7 7 0 .3 3 6 0 3 1 5 9 8 4 3 .8 3 8 4 9 2 9 .8 5 2 9 7 9 3 2 .0 7 5 92 8 7
1 0 /7 /0 0  13 :00 24:00 :00 50 1.27 6 .6 0 .412 0 .6 8 3 0.271 2 2 169 .02 0 .0 1 5 3 6 7 0 .3 7 0 4 7 4 4 3 1 7 4 .8 3 6 5 3 4 3 .8 4 2 2 5 4 1 0 .5 5 6 18 3 7
1 0 /7 /0 0  16:00 2 7 :00 :00 54 1.18 7 0.491 0 .710 0 .219 17857 .93 0 .0 1 3 2 4 2 0 .3 8 1 2 7 5 4 0 6 1 7 .9 5 584 7 5 .8 8 1 8 5 7 2 9 .5 9 643 3 8
1 0 /7 /0 0  19:00 30:00 :00 44 1.06 7 0.011 0 .264 0 .253 2 0 673 .64 0 .0 1 0 6 5 6 0 .3 9 7 6 0 3 3 4 9 4 7 .5 9 5 5 6 2 1 .2 3 6 43 3 8
1 0 /7 /0 0  2 2 :0 0 33:00 :00 74 0 .97 8 .9 -0 .1 7 2 0 .023 0 .195 15877 .37 0 .0 0 8 9 0 3 0 .4 1 1 6 3 9 3 7 6 8 6 .9 3 5 3 5 6 4 .2 9 7 56 3 5
1 0 /8 /0 0  13:00 48 :00 :00 58 1.22 5 .8 0.261 0 .385 0.124 10052.11 0 .0 1 4 1 6 7 0 .3 7 6 3 3 8 3 6 9 6 4 .9 8 4 7 0 1 7 .1 0 56682
1 0 /8 /0 0  16:00 51:00 :00 48 1.03 5.2 0 .5 5 7 0 .742 0 .185 15053 .84 0 .0 1 0 0 5 4 0 .4 0 2 0 9 2 26444.1 4 1 4 9 7 .9 5 52662
1 0 /8 /0 0  19:00 54:00 :00 40 1.09 5 0 .1 6 3 0 .357 0 .194 15794 .97 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 27883 .81 4 3 6 7 8 .7 8 512 8 9
1 0 /8 /0 0  2 2 :0 0 57:00 :00 42 1.29 5 .2 -0 .2 2 5 -0 .033 0 .192 15630.2 0 .0 1 5 8 6 2 0 .3 6 8 2 1 7 37053 .31 52683.51 1 4 4 5 4 3 .4 3 526 6 2
1 0 /9 /0 0  1:00 60 :00 :00 50 1.4 5 .8 0 .0 7 2 0 .329 0.257 2 1 005 .66 0 .018721 0 .3 5 6 6 2 2 4 5 3 9 4 .9 8 6 6 4 0 0 .6 5 1 7 8 6 2 6 .2 3 56682
10 /9 /0 0  4 :00 63 :00 :00 46 1.66 6 .2 0 .4 5 4 0.681 0 .227 18519.4 0 .0 2 6 4 3 6 0 .3 3 3 6 4 3 6 1 5 2 7 .2 8 800 4 6 .6 8 2 1 9 6 7 0 .9 9 592 8 7
10 /9 /0 0  7 :00 66:00 :00 32 1.63 6 .2 0 .1 9 3 0 .4 3 8 0 .245 2 0 010 .07 0 .0 2 5 4 7 7 0 .3 3 6 0 3 1 5 9 8 4 3 .8 3 79853.91 2 3 9 8 5 0 .8 8 592 8 7
1 0 /9 /0 0  10:00 69 :00 :00 50 1.98 7 -0 .2 0 8 0.071 0 .279 2 2 834 .67 0 .0 3 7 7 8 0 .3 1 1 4 2 2 8 7 0 5 3 .1 3 109887.81 2 8 4 6 1 2 .5 7 643 3 8
1 0 /9 /0 0  13 :00 72:00 :00 52 1.82 7 0 .0 8 3 0 .385 0.302 2 4 752 .02 0 .0 3 1 8 5 2 0 .3 2 1 8 5 2 7 6 5 9 7 .4 4 101349 .46 3 1 6 8 5 5 .9 0 643 3 8
1 0 /9 /0 0  16 :00 75:00 :00 56 1.64 8.9 0 .5 8 6 0 .8 5 8 0 .272 2 2 252 .19 0 .0 2 5 7 9 4 0 .3 3 5 2 2 8 7 6 9 6 9 .2 7 9 9 2 2 1 .4 6 3 0 0 8 5 6 .3 8 75635
1 0 /9 /0 0  19 :00 78:00 :00 60 1.38 8 .2 0 .3 2 9 0 .5 9 8 0 .269 22002 .7 0 .0 1 8 1 8 3 0 .3 5 8 6 3 4 5 6 9 4 6 .5 4 7 8 9 4 9 .2 4 2 6 7 2 5 6 .0 5 71574
1 0 /9 /0 0  2 2 :0 0 81 :00 :00 78 1.23 9 .7 -0 .2 4 8 -0 .018 0 .230 18767.62 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 5 5 0 3 0 .5 9 73798.21 2 2 9 1 2 1 .1 8 80151
1 0 /1 0 /0 0  1 :00 84:00 :00 74 1.16 9 .7 -0 .0 7 2 0 .192 0 .264 215 8 7 .0 9 0 .012791 0 .3 8 3 8 3 2 5 0 9 3 1 .4 6 7 2 5 1 8 .5 5 80151
1 0 /1 0 /0 0  4 :0 0 87 :00 :00 56 0 .96 9 .7 0 .4 9 5 0 .6 7 3 0.178 14477.97 0 .0 0 8 7 1 8 0 .4 1 3 3 1 1 399 2 9 .7 4 54407.71 80151
Is=  3 9 1 5 0 2 8 .4 7
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S to rm  Definition 
(n/m )
10 /22 /00  7 :00 0 :00 :00 8 6 0 .46 8 .2 -0 .190 -0 .1 8 6 0 .0 0 4 3 21 .8484 0 .0 0 1 9 6 4 0 .5 5 1 0 7 14 3 7 9 .9 147 0 1 .7 5 7 1 5 7 4
1 0 /22 /00  10:00 3 :00:00 8 6 0 .46 8 .2 -0.231 -0 .2 5 7 -0 .0 2 6 -2 0 8 8 .0 9 3 0 .0 0 1 9 6 4 0 .5 5 1 0 7 14 3 7 9 .9 12291.81 7 1 5 7 4
1 0 /22 /00  13:00 6 :00 :00 4 4 0 .93 4 .3 0 .462 0 .4 9 5 0 .0 3 3 2660.061 0 .0 0 8 1 7 5 0 .4 1 8 4 7 3 1 9 4 2 3 .0 3 2 2 0 8 3 .0 9 4 6 3 3 3
1 0 /22 /00  16:00 9 :00 :00 3 0 1.43 5 .8 0.621 0 .7 8 3 0 .1 6 2 1 3 163 .55 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 46 8 7 0 .9 1 6 0 0 3 4 .4 6 123 1 7 6 .3 3 5 6 6 8 2
1 0 /22 /00  19:00 12:00 :00 5 0 1.96 6 .6 -0 .044 0 .2 4 6 0 .2 9 0 23751 0 .037011 0 .3 1 2 6 6 8 2 6 1 8 .4 6 106 3 6 9 .4 6 2 4 9 6 0 5 .8 9 6 1 8 3 7
1 0 /22 /00  22 :00 15:00 :00 5 6 1.63 6 .6 -0 .393 -0 .1 3 4 0 .2 5 9 211 7 1 .7 4 0 .0 2 5 4 7 7 0 .336031 6 2 4 1 1 .9 8 3 5 8 3 .6 4 2 8 4 9 2 9 .6 5 6 1 8 3 7
10 /23 /00  1 :00 18:00 :00 5 2 1.59 7 0.185 0 .4 3 6 0.251 2 0 5 0 7 .6 9 0 .0 2 4 2 2 6 0.339311 6 2 5 7 7 .6 4 8 3 0 8 5 .3 3 2 5 0 0 0 3 .4 5 6 4 3 3 8
10 /23 /00  4 :0 0 21 :00 :00 6 2 1.57 7 0.557 0 .8 2 4 0 .2 6 7 2 1 8 3 6 .4 3 0 .0 2 3 6 1 3 0 .3 4 0 9 9 5 6 1 4 1 5 .5 3 8 3 2 5 1 .9 6 2 4 9 5 0 5 .9 4 6 4 3 3 8
10 /23 /00  7 :00 24 :00 :00 5 8 1.69 5 .8 0 .050 0 .3 1 7 0 .2 6 7 2 18 3 6 .4 3 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 6 0 4 9 7 .2 4 8 2 3 3 3 .6 7 2 4 8 3 7 8 .4 5 5 66 8 2
1 0 /23 /00  10:00 27 :00 :00 6 0 1.65 7 -0.361 -0 .2 3 2 0 .1 2 9 10460 .68 0 .0 2 6 1 1 4 0 .3 3 4 4 3 3 6 6 1 1 9 7 6 5 7 9 .6 8 2 3 8 3 7 0 .0 3 6 4 3 3 8
1 0 /23 /00  13:00 30 :00 :00 5 6 1.51 6 .2 0 .183 0 .2 0 5 0 .0 2 2 1772 .157 0 .021821 0 .3 4 6 2 3 5 3 3 1 0 .7 2 5 5 0 8 2 .8 8 1 9 7 4 9 3 .8 3 5 9 2 8 7
1 0 /23 /00  16:00 33 :00 :00 5 6 1.4 6 .6 0.681 0 .7 7 6 0 .0 9 5 768 7 .3 6 4 0 .018721 0 .3 5 6 6 2 2 4 9 7 7 7 .4 5 7 4 6 4 .7 7 6 1 8 3 7
1 0 /23 /00  19:00 36 :00 :00 5 8 1.33 7 0.722 0.744 0 .022 1772 .157 0 .0 1 6 8 7 4 0 .3 6 3 8 4 7 4 8 1 9 3 .2 6 4 9 9 6 5 .4 2 6 4 3 3 8
Item s deno ted  in RED ink are taken fro m  N O A A  m e te r 8651370  loca ted on FR F p ie r d ue  to  8 -m e te r tide  qau g e  being inope ra tive  at th a t tim e
Is = 184 1 4 6 3 .5 6
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S to rm  Definition 
(n/m )
10 /2 6 /0 0  16:00 0 :0 0 :0 0 94 1 .09 6 .6 0 .2 4 6 0 .358 0 .1 1 2 9072 .571 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 346 8 9 .0 7 4 3 7 6 1 .6 5 6 1 8 3 7
10 /2 6 /0 0  19:00 3 :0 0 :0 0 90 1.11 7 0 .6 5 4 0.831 0 .1 7 7 14 3 9 5 .7 4 0 .0 1 1 6 9 9 0 .3 9 0 5 0 2 3 7 2 6 7 .6 7 5 1 6 6 3 .4 2 6 4 3 3 8
10 /2 6 /0 0  22 :00 6 :0 0 :0 0 90 1 .16 8 .9 -0 .017 0 .268 0 .2 8 5 2 3 3 3 4 .3 4 0 .012791 0 .3 8 3 8 3 2 4 7 6 7 4 .8 6 7 1 0 0 9 .2 0 7 5 6 3 5
10 /2 7 /0 0  1:00 9 :0 0 :0 0 90 1 .46 8 .2 -0 .497 -0 .2 2 3 0 .2 7 4 2 2 4 1 8 .5 6 0 .0 2 0 3 8 2 0 .3 5 0 8 1 9 61668 .71 8 4 0 8 7 .2 7 232 6 4 4 .7 1 7 1 5 7 4
10 /2 7 /0 0  4 :00 12 :00 :00 96 1.82 8 .9 0 .2 1 9 0 .439 0 .2 2 0 17 9 4 0 .5 8 0 .0 3 1 8 5 2 0 .3 2 1 8 5 2 8 9 4 0 2 .0 5 1 0 7 3 4 2 .6 3 2 8 7 1 4 4 .8 5 7 5 6 3 5
10 /2 7 /0 0  7 :00 15 :00 :00 96 1 .99 9 .7 0 .8 4 0 1.138 0 .2 9 8 2 4 4 1 8 .1 9 0 .0 3 8 1 6 8 0 .3 1 0 8 0 9 1 07446 .7 1 3 1 8 6 4 .8 5 3 5 8 8 1 1 .2 2 80151
10 /27 /00  10:00 18 :00 :00 92 2.11 10.7 0 .2 4 5 0 .616 0.371 3 0 5 3 5 .9 9 0 .0 4 2 9 7 4 0 .3 0 3 7 7 4 1 24189 .4 154 7 2 5 .4 2 4 2 9 8 8 5 .4 2 8 5 6 2 8
10 /2 7 /0 0  13:00 2 1 :0 0 :0 0 88 2 .2 9 10.7 -0.471 -0 .148 0 .3 2 3 2 6 5 0 7 .2 9 0 .0 5 0 7 2 5 0 .2 9 4 2 0 4 1 39814 .4 1 6 6 3 2 1 .7 0 4 8 1 5 7 0 .6 9 8 5 6 2 8
10 /2 7 /0 0  16:00 2 4 :0 0 :0 0 90 2.51 10.7 -0 .0 1 5 0 .270 0 .2 8 5 2 3 3 3 4 .3 4 0 .0 6 1 0 8 2 0 .2 8 3 8 3 9 1 59952 .4 1 8 3 2 8 6 .7 0 5 2 4 4 1 2 .6 0 8 5 6 2 8
10 /2 7 /0 0  19:00 2 7 :0 0 :0 0 90 2 .2 5 10.7 0.631 0 .935 0 .3 0 4 2 4 9 1 9 0 .0 4 8 9 4 6 0 .2 9 6 2 3 8 1 36275 .6 161 1 9 4 .5 6 5 1 6 7 2 1 .8 8 8 5 6 2 8
10 /2 7 /0 0  22 :00 30 :0 0 :0 0 86 1.87 10.7 0 .1 9 5 0 .567 0 .3 7 2 3 0 6 2 0 .1 7 0 .0 3 3 6 5 0 .31846 104567 .4 135187 .61 4 4 4 5 7 3 .2 5 8 5 6 2 8
10 /2 8 /0 0  1:00 33 :0 0 :0 0 56 1.84 9 .7 -0 .474 -0 .132 0 .3 4 2 2 8 0 9 9 .2 2 0 .0 3 2 5 6 5 0 .32048 9 5 9 8 3 .0 5 124 0 8 2 .2 7 3 8 8 9 0 4 .8 2 80151
10 /2 8 /0 0  4 :00 36 :0 0 :0 0 8 8 1.71 9 .7 -0 .007 0 .239 0 .2 4 6 2 0 0 9 2 .9 8 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 86485 .61 1 0 6 5 7 8 .5 9 3 4 5 9 9 1 .2 9 80151
10 /2 8 /0 0  7 :00 39 :0 0 :0 0 76 1 .48 10.7 0 .8 1 8 1.051 0 .2 3 3 19 0 1 5 .9 3 0 .0 2 0 9 5 2 0 .3 4 8 9 5 7 7 5 7 0 5 .0 9 9 4 7 2 1 .0 2 3 0 1 9 4 9 .4 3 8 5 6 2 8
10 /28 /00  10:00 4 2 :0 0 :0 0 76 1.51 10.7 0 .4 8 2 0 .734 0 .2 5 2 2 0 5 9 0 .6 6 0 .021821 0 .3 4 6 2 3 7 7 7 8 9 .7 9 8 3 8 0 .3 6 2 8 9 6 5 2 .0 8 85 6 2 8
10 /28 /00  13:00 4 5 :0 0 :0 0 86 1.43 10.7 -0 .385 -0 .092 0 .2 9 3 2 4 0 0 1 .1 2 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 7 2 2 8 1 .8 9 6 2 8 2 .9 2 2 9 1 9 9 4 .9 2 85 6 2 8
10 /28 /00  16:00 4 8 :0 0 :0 0 70 1.58 9 .7 -0 .224 0.151 0 .3 7 5 3 0 8 7 2 .7 6 0 .0 2 3 9 1 9 0 .3 4 0 1 4 9 7 7 3 9 9 .8 6 108 2 7 2 .6 2 3 0 6 8 3 3 .3 2 80151
10 /2 8 /0 0  19:00 5 1 :0 0 :0 0 48 1 .89 5 .8 0 .532 0 .825 0 .2 9 3 2 4 0 0 1 .1 2 0 .0 3 4 3 8 3 0 .3 1 7 1 3 8 7 1 9 8 2 .5 5 9 5 9 8 3 .6 7 3 0 6 3 8 4 .4 5 5 6 6 8 2
10 /2 8 /0 0  22 :00 5 4 :0 0 :0 0 48 2 .2 2 6 .6 0 .3 5 5 0 .670 0 .3 1 5 25838 .1 0 .0 4 7 6 3 3 0 .2 9 7 7 9 7 100225 .4 1 2 6 0 6 3 .4 5 3 3 3 0 7 0 .6 9 6 1 8 3 7
10 /2 9 /0 0  1:00 5 7 :0 0 :0 0 52 2 .0 3 7 -0 .376 0 .097 0 .4 7 3 3 9 1 7 3 .8 9 0 .0 3 9 7 3 8 0 .3 0 8 4 9 0 4 3 7 .3 8 1 2 9 6 1 1 .2 8 3 8 3 5 1 2 .0 9 6 4 3 3 8
10 /2 9 /0 0  4 :00 6 0 :0 0 :0 0 70 1.82 9 .7 -0 .1 7 3 0 .193 0 .3 6 6 3 0 1 1 5 .2 5 0 .0 3 1 8 5 2 0 .3 2 1 8 5 2 9 4 4 9 5 .3 2 1 2 4 6 1 0 .5 7 3 8 1 3 3 2 .7 7 80151
10 /2 9 /0 0  7 :00 6 3 :0 0 :0 0 72 1.75 10.7 0 .7 0 4 1.003 0 .2 9 9 2 4 5 0 1 .6 3 0 .0 2 9 4 2 0 .3 2 6 8 2 6 9 5 2 8 3 .4 5 1 1 9 7 8 5 .0 9 3 6 6 5 9 3 .4 9 8 5 6 2 8
10 /2 9 /0 0  10:00 6 6 :0 0 :0 0 72 1 .58 10.7 0 .6 4 4 0 .946 0 .3 0 2 2 4 7 5 2 .0 2 0 .0 2 3 9 1 9 0 .3 4 0 1 4 9 8 2 7 4 2 .5 9 107 4 9 4 .6 2 3 4 0 9 1 9 .5 5 8 5 6 2 8
10 /2 9 /0 0  13:00 6 9 :0 0 :0 0 74 1 .35 10.7 -0 .222 0 .103 0 .3 2 5 2 6 6 7 4 .6 9 0 .0 1 7 3 9 2 0 .36173 6 6 9 3 8 .1 5 9 3 6 1 2 .8 5 3 0 1 6 6 1 .2 0 8 5 6 2 8
10 /2 9 /0 0  16:00 72 :0 0 :0 0 72 1 .23 10.7 -0 .3 3 8 -0 .042 0 .2 9 6 2 4 2 5 1 .3 3 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 5 9 2 3 4 .5 4 8 3 4 8 5 .8 8 2 6 5 6 4 8 .0 8 8 5 6 2 8
10 /2 9 /0 0  19:00 75 :0 0 :0 0 74 1 .12 10.7 0.824 0.934 0.110 8 9 0 9 .4 5 4 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 5 2 5 0 6 .6 9 6 1 4 1 6 .1 4 8 5 6 2 8
10 /2 9 /0 0  2 2 :00 78 :0 0 :0 0 74 1 .12 10.7 0.906 1.080 0.174 14 1 4 9 .1 2 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 5 2 5 0 6 .6 9 6 6 655 .81 8 5 6 2 8
Item s deno ted  in RED ink are  taken from  N O A A  m e te r 8 65 1 3 70  loca ted on FR F p ier due to 8 -m e te r tid e  gau g e  be ing  inope ra tive  a t th a t tim e
Is = 7 8 8 0 2 1 2 .7 8
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S to rm  Definition 
(n/m )
11/10 /00  16:00 0 :0 0 :0 0 56 0 .6 5 9.7 0 .344 0 .587 0 .243 19 8 4 4 .2 8 0 .0 0 3 9 5 7 0 .4 8 1 3 8 8 2 5 0 3 9 .7 3 4 4884 .01 80151
11/10 /00  19:00 3 :00 :00 82 0 .6 9.7 0 .546 0 .8 1 4 0 .2 6 8 2 1 9 5 2 .8 2 0 .0 0 3 3 6 5 0 .4 9 6 6 9 2 2 2 8 9 6 .7 8 4 4 8 4 9 .6 0 80151
11/10 /00  22 :00 6 :00 :00 72 0 .6 9 .7 -0 .182 0 .152 0 .334 2 7 4 2 8 .4 9 0 .0 0 3 3 6 5 0 .4 9 6 6 9 2 2 2 8 9 6 .7 8 5 0 3 2 5 .2 7 80151
11/11 /00  1:00 9 :0 0 :0 0 36 1 5.2 -0 .434 -0 .0 9 6 0 .3 3 8 2 7 7 6 3 .7 7 0 .0 0 9 4 7 0 .4 0 6 7 6 6 2 5 3 1 8 .2 2 5 3 0 8 1 .9 9 1 5 5110 .90 5 2 6 6 2
11/11 /00  4 :00 12 :00 :00 26 1 .23 5.8 0 .398 0.691 0 .2 9 3 2 4 0 0 1 .1 2 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 3 7 4 1 4 .0 3 6 1 4 1 5 .1 5 171745.71 5 6 6 8 2
11/11 /00  7:00 15 :00 :00 28 1.12 6.2 0 .8 1 0 1.116 0 .306 2 5 0 8 6 .0 2 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 3 4 3 3 7 .6 6 5 9 4 2 3 .6 8 1 8 1258 .24 5 9 2 8 7
11/11 /00  10:00 1 8 :00 :00 22 1.14 5.5 0.091 0 .436 0 .3 4 5 2 8 3 5 0 .9 0 .0 1 2 3 4 8 0 .386451 3 2 1 0 9 .7 5 6 0 4 6 0 .6 5 1 7 9826 .50 5 4 6 9 0
11/11 /00  13:00 2 1 :0 0 :0 0 30 1.36 6.2 -0 .474 -0 .1 2 2 0 .352 2 8 9 3 8 .5 3 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 4 5 6 0 0 .3 7 4 5 3 8 .8 3 2 0 2 4 9 9 .2 3 5 9 2 8 7
11/11 /00  16:00 2 4 :0 0 :0 0 34 1.66 6.6 0 .115 0.461 0 .3 4 6 2 8 4 3 4 .8 2 0 .0 2 6 4 3 6 0 .3 3 3 6 4 3 6 4 1 4 8 .4 3 9 2 5 8 3 .2 5 2 5 0 6 8 3 .1 2 6 1 8 3 7
11 /11 /00  19:00 2 7 :0 0 :0 0 34 1 .86 7 0 .615 1.019 0 .404 3 3 3 1 9 .1 6 0 .0 3 3 2 8 6 0 .3 1 9 1 2 8 7 9 157 .71 1 1 2 4 7 6 .8 7 307 5 9 0 .1 7 6 4 3 3 8
11/11 /00  22 :00 3 0 :0 0 :0 0 4 8 1 .88 6.6 0 .0 1 4 0 .497 0 .483 4 0 0 2 6 .3 8 0 .0 3 4 0 1 5 0 .3 1 7 7 9 6 7 7 4 9 8 .0 9 1 1 7 5 2 4 .4 7 3 4 5 0 0 2 .0 0 6 1 8 3 7
11/12 /00  1:00 3 3 :0 0 :0 0 52 1.93 7.6 -0 .5 3 6 -0 .007 0 .529 4 3 9 6 0 .7 5 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 8 8 1 6 9 .9 6 132130 .71 3 7 4 4 8 2 .7 7 6 8 0 0 3
11/12 /00  4 :00 36 :0 0 :0 0 54 1.93 8.2 0 .1 6 9 0 .628 0 .4 5 9 37982 .1 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 9 2 487 .11 130469 .21 3 9 3 8 9 9 .8 8 7 1 5 7 4
11 /12 /00  7 :00 3 9 :0 0 :0 0 60 1.83 8.9 0.891 1.332 0.441 3 6 4 5 2 .7 0 .0 3 2 2 0 8 0 .3 2 1 1 6 4 9 0 1 1 5 .3 7 1 2 6 5 6 8 .0 7 385 5 5 5 .9 2 7 5 6 3 5
11/12 /00  10:00 4 2 :0 0 :0 0 78 1.7 10.7 0 .343 0 .789 0 .4 4 6 36877 .21 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 9 1 5 2 0 .1 2 1 2 8 3 9 7 .3 3 382 4 4 8 .1 0 8 5 6 2 8
11/12 /00  13:00 4 5 :0 0 :0 0 70 1.65 10.7 -0 .492 -0 .1 1 5 0 .377 31041 .21 0 .0 2 6 1 1 4 0 .3 3 4 4 3 3 8 7 819 .01 118860 .21 370 8 8 6 .3 2 8 5 6 2 8
11/12 /00  16:00 4 8 :0 0 :0 0 68 1.56 10.7 -0.131 0.181 0 .3 1 2 25587 .31 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 8 1 3 1 4 .8 3 1 0 6 9 0 2 .1 5 338 6 4 3 .5 4 8 5 6 2 8
11/12 /00  19:00 5 1 :0 0 :0 0 68 1.3 10.7 0 .597 0 .879 0 .282 2 3 0 8 4 .4 6 0 .0 1 6 1 1 2 0 .3 6 7 1 0 7 6 3 6 8 2 .5 6 8 6 7 6 7 .0 2 2 9 0 5 0 3 .7 5 8 5 6 2 8
11/12 /00  22 :00 5 4 :0 0 :0 0 72 1.25 10.7 0 .219 0 .4 9 5 0 .2 7 6 2 2 5 8 4 .9 8 0.014881 0 .3 7 2 7 8 6 0 4 9 2 .2 7 8 3 0 7 7 .2 4 2 5 4 7 6 6 .4 0 8 5 6 2 8
11 /13 /00  1:00 5 7 :0 0 :0 0 72 1 .16 9.7 -0 .534 -0 .2 4 0 0 .294 2 4 0 8 4 .5 2 0 .012791 0 .3 8 3 8 3 2 5 0 9 3 1 .4 6 7 5 0 1 5 .9 7 80151
11/13 /00  4 :00 6 0 :0 0 :0 0 70 1.08 9.7 -0 .077 0 .155 0 .2 3 2 1 8 933 .15 0 .0 1 1 0 6 7 0 .3 9 4 7 0 8 4 6 4 0 3 .4 3 6 5 3 3 6 .5 9 80151
Is = 4 5 8 4 9 0 2 .5 5




















































Nov 25-27, 2000 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  Flux
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P r e d ic te d
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(n -h r /m )
S to rm  D efin ition  
(n /m )
1 1 /2 5 /0 0  4 :0 0 0 :0 0 :0 0 6 6 1 .2 7 5 .2 0 .3 3 0 0 .3 4 6 0 .0 1 6 1 2 8 8 .3 5 9 0 .0 1 5 3 6 7 0 .3 7 0 4 7 4 3 6 1 8 3 .6 6 3 7 4 7 2 .0 2 5 2 6 6 2
1 1 /2 5 /0 0  7 :0 0 3 :0 0 :0 0 6 4 1 .1 9 5 .5 0 .7 8 0 0 .8 4 5 0 .0 6 5 5 2 4 9 .9 7 2 0 .0 1 3 4 7 0 .3 8 0 0 1 9 3 4 2 2 1 .9 5 3 9 4 7 1 .9 2 5 4 6 9 0
1 1 /2 5 /0 0  1 0 :0 0 6 :0 0 :0 0 6 8 1 .1 8 5 .8 0 .1 1 1 0 .2 4 4 0 .1 3 3 1 0 7 8 7 .7 2 0 .0 1 3 2 4 2 0 .3 8 1 2 7 5 3 5 1 9 1 .7 2 4 5 9 7 9 .4 4 5 6 6 8 2
1 1 /2 5 /0 0  1 3 :0 0 9 :0 0 :0 0 1 1 0 1 .5 2 6 .2 -0 .4 7 4 -0 .3 8 1 0 .0 9 3 7 5 2 4 .5 9 0 .0 2 2 1 1 5 0 .3 4 5 3 3 8 5 3 8 4 2 .8 3 6 1 3 6 7 .4 2 1 6 1 0 2 0 .2 8 5 9 2 8 7
1 1 /2 5 /0 0  1 6 :0 0 1 2 :0 0 :0 0 1 1 0 1 .9 7 7 .6 0 .0 1 7 0 .1 0 3 0 .0 8 6 6 9 5 5 .1 9 6 0 .0 3 7 3 9 5 0 .3 1 2 0 3 9 9 0 9 3 2 .1 9 7 8 8 7 .2 9 2 3 8 8 8 2 .0 7 6 8 0 0 3
1 1 /2 5 /0 0  1 9 :0 0 1 5 :0 0 :0 0 1 0 6 2 .8 1 8 .2 0 .4 9 3 0 .6 1 6 0 .1 2 3 9 9 7 0 .4 2 9 0 .0 7 6 7 7 8 0 .2 7 1 5 8 2 1 6 3 7 6 3 .4 1 7 3 7 3 3 .8 1 4 0 7 4 3 1 .6 5 7 1 5 7 4
1 1 /2 5 /0 0  2 2 :0 0 1 8 :0 0 :0 0 9 8 2 .9 6 8 .9 0 .0 1 1 0 .2 7 2 0 .2 6 1 2 1 3 3 7 .8 5 0 .0 8 5 3 0 7 0 .2 6 6 1 1 5 1 8 5 5 3 4 .8 2 0 6 8 7 2 .6 8 5 7 0 9 0 9 .7 3 7 5 6 3 5
1 1 /2 6 /0 0  1 :0 0 2 1 :0 0 :0 0 9 6 2 .8 8 8 .9 -0 .4 6 9 -0 .4 2 6 0 .0 4 3 3 4 6 8 .3 0 2 0 .0 8 0 7 0 2 0 .2 6 8 9 8 1 1 7 7 8 3 5 .5 1 8 1 3 0 3 .8 5 5 8 2 2 6 4 .7 9 7 5 6 3 5
1 1 /2 6 /0 0  4 :0 0 2 4 :0 0 :0 0 8 6 3 .1 5 9 .7 0 .1 1 1 0 .1 6 2 0 .0 5 1 4 1 1 5 .6 1 9 0 .0 9 6 7 6 4 0 .2 5 9 7 2 2 1 3 7 2 8 .6 2 1 7 8 4 4 .2 6 5 9 8 7 2 2 .1 6 8 0 1 5 1
1 1 /2 6 /0 0  7 :0 0 2 7 :0 0 :0 0 9 2 3 1 0 .7 0 .7 8 2 0 .8 2 7 0 .0 4 5 3 6 3 0 .0 7 1 0 .0 8 7 6 5 9 0 .2 6 4 7 2 2 2 0 8 8 4 1 .9 2 1 2 4 7 1 .9 5 6 4 5 4 7 4 .3 1 8 5 6 2 8
1 1 /2 6 /0 0  1 0 :0 0 3 0 :0 0 :0 0 8 6 2 .2 1 1 0 .7 0 .3 2 7 0 .4 6 8 0 .1 4 1 1 1 4 4 2 .2 8 0 .0 4 7 2 0 .2 9 8 3 2 3 1 3 2 7 7 4 .7 1 4 4 2 1 6 .9 6 5 3 5 0 3 3 .3 6 8 5 6 2 8
1 1 /2 6 /0 0  1 3 :0 0 3 3 :0 0 :0 0 9 0 1 .6 7 9 .7 - 0 .4 3 3 -0 .3 5 3 0 .0 8 0 6 4 6 7 .5 3 7 0 .0 2 6 7 5 9 0 .3 3 2 8 6 1 8 3 6 4 5 .9 9 0 1 1 3 .4 3 3 5 1 4 9 5 .5 9 8 0 1 5 1
1 1 /2 6 /0 0  1 6 :0 0 3 6 :0 0 :0 0 8 4 1 .5 6 9 .7 -0 .1 7 8 -0 .1 1 5 0 .0 6 3 5 0 8 7 .8 0 1 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 7 6 0 3 8 .9 5 8 1 1 2 6 .7 5 2 5 6 8 6 0 .2 7 8 0 1 5 1
1 1 /2 6 /0 0  1 9 :0 0 3 9 :0 0 :0 0 8 8 1 .2 5 9 .7 0 .4 5 2 0 .5 5 0 0 .0 9 8 7 9 3 1 .6 0 1 0 .0 1 4 8 8 1 0 .3 7 2 7 8 5 6 2 2 5 .0 7 6 4 1 5 6 .6 7 2 1 7 9 2 5 .1 3 8 0 1 5 1
1 1 /2 6 /0 0  2 2 :0 0 4 2 :0 0 :0 0 9 8 0 .9 9 1 0 .7 0 .1 7 9 0 .3 1 4 0 .1 3 5 1 0 9 5 1 .3 0 .0 0 9 2 7 9 0 .4 0 8 3 6 8 4 4 9 7 5 .5 1 5 5 9 2 6 .8 1 8 5 6 2 8
1 1 /2 7 /0 0  1 :0 0 4 5 :0 0 :0 0 9 8 0 .8 7 9 .7 -0 .4 2 4 -0 .3 2 3 0 .1 0 1 8 1 7 5 .9 2 9 0 .0 0 7 1 4 2 0 .4 2 9 5 2 9 3 5 3 2 9 .9 1 4 3 5 0 5 .8 4 8 0 1 5 1
Is=  4 5 6 6 0 1 9 .3 6
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Jan 12-14, 2001 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lu x







( s e c )
P r e d ic te d
(m )
A c tu a l
(m )




Ao A i M f




(n -h r /m )
S to rm  D efin itio n  
(n /m )
1 /1 2 /0 1  1 2 :4 9 0 :0 0 :0 0 102 0.38 13.3 - 0 .0 7 2 0 .0 1 5 0 .0 8 7 7 0 3 6 .5 0 8 0 .0 0 1 3 3 4 0 .5 9 3 8 1 2 2 0 9 4 2 .7 5 2 7 9 7 9 .2 6 9 9 1 4 2
1 /1 2 /0 1  1 5 :4 9 3 :0 0 :0 0 88 0.44 12.5 - 0 .6 5 3 -0 .5 5 1 0 .1 0 2 8 2 5 7 .3 9 1 0 .0 0 1 7 9 5 0 .5 6 0 7 3 1 2 2 0 0 3 .9 5 3 0 2 6 1 .3 4 9 5 0 8 4
1 /1 2 /0 1  1 8 :4 9 6 :0 0 :0 0 31 1.05 5 - 0 .0 0 2 0 .1 5 4 0 .1 5 6 1 2 6 7 1 .3 0 .0 1 0 4 5 3 0 .3 9 9 0 8 2 6 3 6 7 .6 4 3 9 0 3 8 .9 4 5 1 2 8 9
1 /1 2 /0 1  2 1 :4 9 9 :0 0 :0 0 27 1.59 5.6 0 .5 3 4 0 .7 5 8 0 .2 2 4 1 8 2 7 1 .2 7 0 .0 2 4 2 2 6 0 .3 3 9 3 1 1 5 3 7 8 4 .0 9 7 2 0 5 5 .3 7 1 6 6 6 4 1 .4 7 5 5 3 5 8
1 /1 3 /0 1  0 :4 9 1 2 :0 0 :0 0 45 1.7 6.7 -0 .0 8 1 0 .2 9 7 0 .3 7 8 3 1 1 2 5 .4 4 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 6 7 1 5 9 .6 5 9 8 2 8 5 .0 9 2 5 5 5 1 0 .6 9 6 2 4 6 7
1 /1 3 /0 1  3 :4 9 1 5 :0 0 :0 0 48 1.91 7.1 - 0 .6 1 5 - 0 .3 7 8 0 .2 3 7 1 9 3 4 7 .1 5 0 .0 3 5 1 2 4 0 .3 1 5 8 3 5 8 3 1 5 0 .1 4 1 0 2 4 9 7 .2 9 3 0 1 1 7 3 .5 7 6 4 9 5 5
1 /1 3 /0 1  6 :4 9 1 8 :0 0 :0 0 59 2.09 7.1 0 .0 5 3 0 .1 9 4 0 .1 4 1 1 1 4 4 2 .2 8 0 .0 4 2 1 5 3 0 .3 0 4 9 0 7 9 5 3 9 3 .0 3 1 0 6 8 3 5 .3 0 3 1 3 9 9 8 .8 9 6 4 9 5 5
1 /1 3 /0 1  9 :4 9 2 1 :0 0 :0 0 65 1.87 6.7 0 .7 6 8 0 .9 3 4 0 .1 6 6 1 3 4 9 1 .9 1 0 .0 3 3 6 5 0 .3 1 8 4 6 7 7 6 0 7 .7 4 9 1 0 9 9 .6 5 2 9 6 9 0 2 .4 3 6 2 4 6 7
1 /1 3 /0 1  1 2 :4 9 2 4 :0 0 :0 0 62 1.85 6.7 0 .2 1 9 0 .4 5 3 0 .2 3 4 1 9 0 9 8 .7 2 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 7 6 3 4 5 .1 3 9 5 4 4 3 .8 5 2 7 9 8 1 5 .2 5 6 2 4 6 7
1 /1 3 /0 1  1 5 :4 9 2 7 :0 0 :0 0 95 1.73 8.3 - 0 .5 9 2 - 0 .3 8 2 0 .2 1 0 1 7 1 1 4 .5 4 0 .0 2 8 7 4 2 0 .3 2 8 2 9 8 7 9 3 6 7 .1 3 9 6 4 8 1 .6 7 2 8 7 8 8 8 .2 8 7 2 1 6 1
1 /1 3 /0 1  1 8 :4 9 3 0 :0 0 :0 0 101 1.75 8.3 - 0 .2 7 0 - 0 .0 8 2 0 .1 8 8 1 5 3 0 0 .7 9 0 .0 2 9 4 2 0 .3 2 6 8 2 6 8 0 7 0 7 .8 8 9 6 0 0 8 .6 7 2 8 8 7 3 5 .5 1 7 2 1 6 1
1 /1 3 /0 1  2 1 :4 9 3 3 :0 0 :0 0 94 1.4 7.7 0 .5 0 8 0 .6 8 2 0 .1 7 4 1 4 1 4 9 .1 2 0 .0 1 8 7 2 1 0 .3 5 6 6 2 2 5 5 5 6 2 .4 9 6 9 7 1 1 .6 1 2 4 8 5 8 0 .4 3 6 8 6 0 4
1 /1 4 /0 1  0 :4 9 3 6 :0 0 :0 0 104 1.3 7.7 0 .2 2 3 0 .5 0 7 0 .2 8 4 2 3 2 5 1 .0 4 0 .0 1 6 1 1 2 0 .3 6 7 1 0 7 5 0 0 1 5 .7 7 3 2 6 6 .7 4 2 1 4 4 6 7 .5 3 6 8 6 0 4
1 /1 4 /0 1  3 :4 9 3 9 :0 0 :0 0 95 1.25 7  7 - 0 .4 9 8 - 0 .2 8 4 0 .2 1 4 1 7 4 4 4 .8 3 0 .0 1 4 8 8 1 0 .3 7 2 7 8 4 7 3 3 3 .0 5 6 4 7 7 7 .8 8 2 0 7 0 6 6 .9 3 6 8 6 0 4
1 /1 4 /0 1  6 :4 9 4 2 :0 0 :0 0 105 1.1 7  1 - 0 .2 3 8 - 0 .1 6 3 0 .0 7 5 6 0 6 1 .4 3 0 .0 1 1 4 8 6 0 .3 9 1 8 8 6 3 7 2 1 0 .1 6 4 3 2 7 1 .5 9 6 4 9 5 5
1 /1 4 /0 1  9 :4 9 4 5 :0 0 :0 0 104 1.06 6.7 0 .5 9 8 0 .6 7 5 0 .0 7 7 6 2 2 3 .8 4 3 0 .0 1 0 6 5 6 0 .3 9 7 6 0 3 3 3 7 5 1 .2 4 3 9 9 7 5 .0 9 6 2 4 6 7
Items denoted in RED ink are taken from  W averider 630 Douy located in 17 m w ater depth due to 8-m eter gauge Deing inoperative at that tim e
Is =  2 8 6 0 7 8 0 .9 7
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Jan 22-27, 2001 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lu x







( s e c )
P r e d ic te d
(m )
A c tu a l
(m )









(n -h r /m )
S to rm  D efin ition
(n /m )
1 /2 2 /0 1  1 8 :4 9 0 :0 0 :0 0 72 1.06 1 0 0 .2 9 5 0 .3 2 8 0 .0 3 3 2 6 6 0 .0 6 1 0 .0 1 0 6 5 6 0 .3 9 7 6 0 3 4 6 4 0 8 .3 7 4 9 0 6 8 .4 3 8 1 8 1 3
1 /2 2 /0 1  2 1 :4 9 3 :0 0 :0 0 69 1.09 1 0 - 0 .1 8 7 -0 .1 3 4 0 .0 5 3 4 2 7 7 .5 4 9 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 4 8 0 9 8 .9 1 5 2 3 7 6 .4 6 8 1 8 1 3
1 /2 3 /0 1  0 :4 9 6 :0 0 :0 0 35 1.24 4.3 - 0 .4 4 9 -0 .3 6 9 0 .0 8 0 6 4 6 7 .5 3 7 0 .0 1 4 6 4 1 0 .3 7 3 9 5 3 3 0 2 7 2 .2 4 3 6 7 3 9 .7 8 4 6 3 3 3
1 /2 3 /0 1  3 :4 9 9 :0 0 :0 0 38 1.56 5 0 .1 5 5 0 .2 6 7 0 .1 1 2 9 0 7 2 .5 7 1 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 4 8 3 3 5 .6 1 5 7 4 0 8 .1 8 1 4 1 2 2 1 .9 4 5 1 2 8 9
1 /2 3 /0 1  6 :4 9 1 2 :0 0 :0 0 27 1.56 5 0 .5 9 7 0 .7 9 8 0 .2 0 1 1 6 3 7 1 .9 6 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 4 8 3 3 5 .6 1 6 4 7 0 7 .5 8 1 8 3 1 7 3 .6 4 5 1 2 8 9
1 /2 3 /0 1  9 :4 9 1 5 :0 0 :0 0 1 0 1 . 8 5.3 0 .0 8 3 0 .3 7 5 0 .2 9 2 2 3 9 1 7 .7 4 0 .0 3 1 1 4 7 0 .3 2 3 2 4 6 6 2 9 3 0 .6 8 6 8 4 8 .3 4 2 2 7 3 3 3 .8 8 5 3 3 4 2
1 /2 3 /0 1  1 2 :4 9 1 8 :0 0 :0 0 28 1.84 5.9 -0 .4 5 7 -0 .1 8 9 0 .2 6 8 2 1 9 1 9 .5 6 0 .0 3 2 5 6 5 0 .3 2 0 4 8 6 9 7 9 0 .8 8 9 1 7 1 0 .4 4 2 6 7 8 3 8 .1 7 5 7 3 3 9
1 /2 3 /0 1  1 5 :4 9 2 1 :0 0 :0 0 31 2.17 6.7 -0 .1 1 3 0 .1 8 6 0 .2 9 9 2 4 5 0 1 .6 3 0 .0 4 5 4 8 5 0 .3 0 0 4 6 2 9 7 6 0 3 .5 2 1 2 2 1 0 5 .1 5 3 2 0 7 2 3 .3 8 6 2 4 6 7
1 /2 3 /0 1  1 8 :4 9 2 4 :0 0 :0 0 34 2 . 1 1 6.3 0 .3 3 0 0 .6 2 7 0 .2 9 7 2 4 3 3 4 .7 6 0 .0 4 2 9 7 4 0 .3 0 3 7 7 4 9 0 0 1 6 .5 7 1 1 4 3 5 1 .3 2 3 5 4 6 8 4 .7 1 5 9 9 2 9
1 /2 3 /0 1  2 1 :4 9 2 7 :0 0 :0 0 58 2.32 7.1 - 0 .0 2 7 0 .2 9 1 0 .3 1 8 2 6 0 8 8 .9 7 0 .0 5 2 0 8 0 .2 9 2 7 1 1 1 1 2 0 7 6 .9 1 3 8 1 6 5 .9 1 3 7 8 7 7 5 .8 5 6 4 9 5 5
1 /2 4 /0 1  0 :4 9 3 0 :0 0 :0 0 98 2.38 1 0 - 0 .4 7 3 -0 .1 9 3 0 .2 8 0 2 2 9 1 7 .9 3 0 .0 5 4 8 4 4 0 .2 8 9 8 0 3 1 4 2 2 2 6 .9 1 6 5 1 4 4 .7 9 4 5 4 9 6 6 .0 5 8 1 8 1 3
1 /2 4 /0 1  3 :4 9 3 3 :0 0 :0 0 1 0 2 2.17 1 0 - 0 .0 3 0 0 .2 4 6 0 .2 7 6 2 2 5 8 4 .9 8 0 .0 4 5 4 8 5 0 .3 0 0 4 6 2 1 2 4 1 5 9 .8 1 4 6 7 4 4 .8 2 4 6 7 8 3 4 .4 1 8 1 8 1 3
1 /2 4 /0 1  6 :4 9 3 6 :0 0 :0 0 87 2.05 1 0 0 .5 9 8 0 .8 7 2 0 .2 7 4 2 2 4 1 8 .5 6 0 .0 4 0 5 3 5 0 .3 0 7 2 2 1 1 4 3 0 1 .4 1 3 6 7 1 9 .9 8 4 2 5 1 9 7 .2 0 8 1 8 1 3
1 /2 4 /0 1  9 :4 9 3 9 :0 0 :0 0 1 0 1 1.9 1 1 . 1 0 .2 6 3 0 .4 8 9 0 .2 2 6 1 8 4 3 6 .6 8 0 .0 3 4 7 5 2 0 .3 1 6 4 8 4 1 0 9 4 5 7 .2 1 2 7 8 9 3 .8 4 3 9 6 9 2 0 .7 3 8 7 7 7 1
1 /2 4 /0 1  1 2 :4 9 4 2 :0 0 :0 0 91 1.83 1 0 - 0 .4 2 4 -0 .2 3 4 0 .1 9 0 1 5 4 6 5 .4 8 0 .0 3 2 2 0 8 0 .3 2 1 1 6 4 9 7 1 1 9 .6 4 1 1 2 5 8 5 .1 2 3 6 0 7 1 8 .4 3 8 1 8 1 3
1 /2 4 /0 1  1 5 :4 9 4 5 :0 0 :0 0 84 1.7 1 0 - 0 .2 4 6 -0 .0 4 4 0 .2 0 2 1 6 4 5 4 .4 3 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 8 7 5 1 6 .6 9 1 0 3 9 7 1 .1 2 3 2 4 8 3 4 .3 6 8 1 8 1 3
1 /2 4 /0 1  1 8 :4 9 4 8 :0 0 :0 0 80 1.43 1 0 0 .3 2 8 0 .5 0 7 0 .1 7 9 1 4 5 6 0 .2 1 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 6 8 9 0 3 .9 5 8 3 4 6 4 .1 6 2 8 1 1 5 2 .9 3 8 1 8 1 3
1 /2 4 /0 1  2 1 :4 9 5 1 :0 0 :0 0 79 1.43 9.1 0 .1 2 9 0 .2 5 6 0 .1 2 7 1 0 2 9 7 .2 2 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 6 4 4 5 7 .2 6 7 4 7 5 4 .4 8 2 3 7 3 2 7 .9 6 7 6 7 7 6
1 /2 5 /0 1  0 :4 9 5 4 :0 0 :0 0 72 1.3 10.5 -0 .4 4 3 -0 .3 1 5 0 .1 2 8 1 0 3 7 8 .9 5 0 .0 1 6 1 1 2 0 .3 6 7 1 0 7 6 2 8 0 6 .4 2 7 3 1 8 5 .3 6 8 4 5 4 6
1 /2 5 /0 1  3 :4 9 5 7 :0 0 :0 0 74 1.04 1 0 -0 .1 8 2 -0 .0 6 8 0 .1 1 4 9 2 3 5 .7 2 7 0 .0 1 0 2 5 3 0 .4 0 0 5 7 6 4 5 2 9 4 .7 5 4 5 3 0 .4 3 8 1 8 1 3
1 /2 5 /0 1  6 :4 9 6 0 :0 0 :0 0 63 1.16 10.5 0 .5 4 8 0 .7 5 0 0 .2 0 2 1 6 4 5 4 .4 3 0 .0 1 2 7 9 1 0 .3 8 3 8 3 2 5 4 1 2 6 .1 6 7 0 5 8 0 .5 9 8 4 5 4 6
1 /2 5 /0 1  9 :4 9 6 3 :0 0 :0 0 1 0 1 . 8 5 0 .4 1 0 0 .6 4 5 0 .2 3 5 1 9 1 8 1 .5 2 0 .0 3 1 1 4 7 0 .3 2 3 2 4 6 6 0 6 0 4 .0 8 7 9 7 8 5 .6 0 2 2 5 5 4 9 .2 9 5 1 2 8 9
1 /2 5 /0 1  1 2 :4 9 6 6 :0 0 :0 0 1 2 1.87 5.9 -0 .3 4 3 -0 .0 6 4 0 .2 7 9 2 2 8 3 4 .6 7 0 .0 3 3 6 5 0 .3 1 8 4 6 7 1 5 7 0 .2 5 9 4 4 0 4 .9 2 2 6 1 2 8 5 .7 9 5 7 3 3 9
1 /2 5 /0 1  1 5 :4 9 6 9 :0 0 :0 0 2 2 1.95 6.3 -0 .3 4 1 -0 .0 8 6 0 .2 5 5 2 0 8 3 9 .6 3 0 .0 3 6 6 3 0 .3 1 3 2 8 6 7 9 6 1 5 .9 1 1 0 0 4 5 5 .5 4 2 9 2 2 9 0 .7 0 5 9 9 2 9
1 /2 5 /0 1  1 8 :4 9 7 2 :0 0 :0 0 2 1 1.92 6.3 0 .2 7 7 0 .5 7 8 0 .3 0 1 2 4 6 6 8 .5 5 0 .0 3 5 4 9 7 0 .3 1 5 1 9 1 7 7 7 2 7 .5 3 1 0 2 3 9 6 .0 8 3 0 4 2 7 7 .4 3 5 9 9 2 9
1 /2 5 /0 1  2 1 :4 9 7 5 :0 0 :0 0 31 2.19 7.1 0 .2 5 1 0 .4 8 0 0 .2 2 9 1 8 6 8 4 .8 7 0 .0 4 6 3 3 8 0 .2 9 9 3 8 6 1 0 2 5 0 4 .4 1 2 1 1 8 9 .2 9 3 3 5 3 7 8 .0 6 6 4 9 5 5
1 /2 6 /0 1  0 :4 9 7 8 :0 0 :0 0 32 2 . 1 1 7.1 -0 .3 5 1 -0 .0 6 5 0 .2 8 6 2 3 4 1 7 .6 5 0 .0 4 2 9 7 4 0 .3 0 3 7 7 4 9 6 7 9 7 .6 9 1 2 0 2 1 5 .3 4 3 6 2 1 0 6 .9 5 6 4 9 5 5
1 /2 6 /0 1  3 :4 9 8 1 :0 0 :0 0 42 2.3 7.7 -0 .2 8 2 0 .0 1 0 0 .2 9 2 2 3 9 1 7 .7 4 0 .0 5 1 1 7 4 0 .2 9 3 7 0 4 1 1 5 9 7 7 .4 1 3 9 8 9 5 .1 2 3 9 0 1 6 5 .6 8 6 8 6 0 4
1 /2 6 /0 1  6 :4 9 8 4 :0 0 :0 0 42 2 . 2 2 7 7 0 .4 3 8 0 .6 8 0 0 .2 4 2 1 9 7 6 1 .4 0 .0 4 7 6 3 3 0 .2 9 7 7 9 7 1 0 9 8 6 2 .8 1 2 9 6 2 4 .2 2 4 0 4 2 7 9 .0 1 6 8 6 0 4
1 /2 6 /0 1  9 :4 9 8 7 :0 0 :0 0 45 2 . 1 2 7 . 7 0 .5 0 5 0 .7 3 6 0 .2 3 1 1 8 8 5 0 .3 8 0 .0 4 3 3 8 7 0 .3 0 3 2 1 3 1 0 2 4 2 0 .1 1 2 1 2 7 0 .4 9 3 7 6 3 4 2 .0 7 6 8 6 0 4
1 /2 6 /0 1  1 2 :4 9 9 0 :0 0 :0 0 76 1.93 1 1 . 1 -0 .2 1 6 -0 .0 2 6 0 .1 9 0 1 5 4 6 5 .4 8 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 1 1 1 8 9 5 .9 1 2 7 3 6 1 .3 3 3 7 2 9 4 7 .7 3 8 7 7 7 1
1 /2 6 /0 1  1 5 :4 9 9 3 :0 0 :0 0 72 1 o 10.5 -0 .3 9 9 -0 .1 9 3 0 .2 0 6 1 6 7 8 4 .4 0 .0 3 4 7 5 2 0 .3 1 6 4 8 4 1 0 5 6 7 4 1 2 2 4 5 8 .4 4 3 7 4 7 2 9 .6 5 8 4 5 4 6
1 /2 6 /0 1  1 8 :4 9 9 6 :0 0 :0 0 65 1.71 1 1 . 1 0 .1 7 3 0 .3 3 8 0 .1 6 5 1 3 4 0 9 .8 1 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 9 4 5 2 8 .6 8 1 0 7 9 3 8 .4 9 3 4 5 5 9 5 .3 9 8 7 7 7 1
1 /2 6 /0 1  2 1 :4 9 9 9 :0 0 :0 0 77 1.51 10.5 0 .3 3 5 0 .4 5 4 0 .1 1 9 9 6 4 3 .7 9 4 0 .0 2 1 8 2 1 0 .3 4 6 2 3 7 6 7 7 9 .9 4 8 6 4 2 3 .7 3 2 9 1 5 4 3 .3 3 8 4 5 4 6
1 /2 7 /0 1  0 :4 9 1 0 2 :0 0 :0 0 63 1.34 10.5 -0 .2 1 0 -0 .1 2 9 0 .0 8 1 6 5 4 8 .7 8 8 0 .0 1 7 1 3 2 0 .3 6 2 7 8 3 6 5 3 8 0 .6 7 1 9 2 9 .3 9 2 3 7 5 2 9 .6 8 8 4 5 4 6
1 /2 7 /0 1  3 :4 9 1 0 5 :0 0 :0 0 6 6 1.08 10.5 -0 .3 4 0 -0 .3 4 6 -0 .0 0 6 -4 8 2 .4 7 1 0 .0 1 1 0 6 7 0 .3 9 4 7 0 8 4 9 3 9 9 .2 4 8 9 1 6 .7 3 8 4 5 4 6
1 /2 7 /0 1  6 :4 9 1 0 8 :0 0 :0 0 84 0.95 1 1 . 8 0 .2 8 3 0 .2 1 3 -0 .0 7 0 - 5 6 0 6 .3 0 5 0 .0 0 8 5 3 5 0 .4 1 5 0 0 6 4 6 3 6 8 .6 1 4 0 7 6 2 .3 1 9 1 4 6 3
Item s deno ted  in RED ink are  taken  trom  W a ve rid e r 630 bouy loca ted in 17 m w ater dep th  due  to  8 -m e te r gauge  be ing  inopera tive  at tha t tim e
Is —
C O S I =
9 3 9 6 7 2 4 .3 7





























0:00:00 4:48:00 9:36:00 14:24:00 19:12:00 24:00:00 28:48:00 33:36:00 38:24:00 43:12:00 48:00:00
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Feb 21-23, 2001 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lu x







(s e c )
P re d ic te d
(m )
A c tu a l
(m )









(n -h r /m )
S to rm  D efin itio n  
(n /m )
2 /2 1 /0 1  1 3 :0 0 0 :0 0 :0 0 8 8 0 .2 4 7 .6 -0 .4 2 9 -0 .4 2 4 0 .0 0 5 4 0 2 .3 3 5 7 0 .0 0 0 5 2 6 0 .7 1 0 6 9 3 6 9 8 8 .6 8 2 7 3 9 1 .0 2 6 8 0 0 3
2 /2 1 /0 1  1 6 :0 0 3 :0 0 :0 0 7 4 0 .2 4 12 0 .0 5 8 0 .0 6 2 0 .0 0 4 3 2 1 .8 4 8 4 0 .0 0 0 5 2 6 0 .7 1 0 6 9 3 1 3 3 7 6 .8 1 3 6 9 8 .6 5 9 2 5 0 4
2 /2 1 /0 1  1 9 :0 0 6 :0 0 :0 0 4 0 0 .9 2 3 .9 0 .3 5 8 0 .4 8 3 0 .1 2 5 1 0 1 3 3 .8 1 0 .0 0 7 9 9 8 0 .4 2 0 2 4 6 1 7 6 0 2 .3 2 7 7 3 6 .1 0 4 3 3 8 4
2 /2 1 /0 1  2 2 :0 0 9 :0 0 :0 0 4 8 1 .7 6 5 .5 -0 .1 2 7 0 .0 6 5 0 .1 9 2 1 5 6 3 0 .2 0 .0 2 9 7 6 1 0 .3 2 6 0 9 9 6 2 2 2 5 .6 4 7 7 8 5 5 .8 4 1 5 8 3 8 7 .9 1 5 4 6 9 0
2 /2 2 /0 1  1 :0 0 1 2 :0 0 :0 0 6 6 2 .2 7 7 .6 -0 .4 5 0 -0 .2 2 6 0 .2 2 4 1 8 2 7 1 .2 7 0 .0 4 9 8 3 1 0 .2 9 5 2 1 5 1 1 2 7 9 3 .8 1 3 1 0 6 5 .1 1 3 1 3 3 8 1 .4 3 6 8 0 0 3
2 /2 2 /0 1  4 :0 0 1 5 :0 0 :0 0 4 8 1 .9 9 7 0 .1 1 5 0 .3 0 3 0 .1 8 8 1 5 3 0 0 .7 9 0 .0 3 8 1 6 8 0 .3 1 0 8 0 9 8 7 7 2 5 .5 5 1 0 3 0 2 6 .3 4 3 5 1 1 3 7 .1 8 6 4 3 3 8
2 /2 2 /0 1  7 :0 0 1 8 :0 0 :0 0 6 6 1 .6 7 0 .5 8 1 0 .8 3 9 0 .2 5 8 2 1 0 8 8 .6 9 0 .0 2 4 5 3 6 0 .3 3 8 4 8 1 6 3 1 6 2 .1 4 8 4 2 5 0 .8 4 2 8 0 9 1 5 .7 7 6 4 3 3 8
2 /2 2 /0 1  1 0 :0 0 2 1 :0 0 :0 0 70 1.61 6 .2 0 .0 8 8 0 .3 5 0 0 .2 6 2 2 1 4 2 0 .9 2 0 .0 2 4 8 4 8 0 .3 3 7 6 5 7 5 8 7 3 2 .6 5 8 0 1 5 3 .5 7 2 4 6 6 0 6 .6 2 5 9 2 8 7
2 /2 2 /0 1  1 3 :0 0 2 4 :0 0 :0 0 72 1 .6 9 7 .6 -0 .4 5 3 -0 .2 8 3 0 .1 7 0 1 3 8 2 0 .4 4 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 7 2 3 6 3 .3 7 8 6 1 8 3 .8 1 2 4 9 5 0 6 .0 7 6 8 0 0 3
2 /2 2 /0 1  1 6 :0 0 2 7 :0 0 :0 0 8 4 1 .8 9 7 -0 .0 7 6 0 .2 7 4 0 .3 5 0 2 8 7 7 0 .5 8 0 .0 3 4 3 8 3 0 .3 1 7 1 3 8 8 1 1 0 1 .4 4 1 0 9 8 7 2 .0 3 2 9 4 0 8 3 .7 5 6 4 3 3 8
2 /2 2 /0 1  1 9 :0 0 3 0 :0 0 :0 0 8 4 1 .9 5 7 .6 0 .4 1 1 0 .6 3 3 0 .2 2 2 1 8 1 0 5 .9 1 0 .0 3 6 6 3 0 .3 1 3 2 8 6 8 9 5 4 6 .5 1 0 7 6 5 2 .4 0 3 2 6 2 8 6 .6 4 6 8 0 0 3
2 /2 2 /0 1  2 2 :0 0 3 3 :0 0 :0 0 56 1 .5 5 7 .6 0 .0 4 6 0 .2 7 5 0 .2 2 9 1 8 6 8 4 .8 7 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 6 3 7 5 7 .0 2 8 2 4 4 1 .8 9 2 8 5 1 4 1 .4 5 6 8 0 0 3
2 /2 3 /0 1  1 :0 0 3 6 :0 0 :0 0 78 1 .3 7 .6 -0 .4 6 6 -0 .2 2 7 0 .2 3 9 1 9 5 1 2 .8 2 0 .0 1 6 1 1 2 0 .3 6 7 1 0 7 4 9 5 3 7 .9 6 6 9 0 5 0 .7 9 2 2 7 2 3 9 .0 2 6 8 0 0 3
2 /2 3 /0 1  4 :0 0 3 9 :0 0 :0 0 4 4 1 .3 5 7 .6 -0 .0 5 3 0 .1 8 9 0 .2 4 2 1 9 7 6 1 .4 0 .0 1 7 3 9 2 0 .3 6 1 7 3 5 2 2 6 2 .3 8 7 2 0 2 3 .7 9 2 1 1 6 1 1 .8 6 6 8 0 0 3
2 /2 3 /0 1  7 :0 0 4 2 :0 0 :0 0 7 4 1 .2 3 8 .2 0 .5 8 6 0 .7 9 6 0 .2 1 0 1 7 1 1 4 .5 4 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 4 8 5 1 3 .8 3 6 5 6 2 8 .3 7 2 0 6 4 7 8 .2 3 7 1 5 7 4
2 /2 3 /0 1  1 0 :0 0 4 5 :0 0 :0 0 7 2 1 .5 6 1 0 .7 0 .2 5 3 0 .4 2 8 0 .1 7 5 1 4 2 3 1 .3 2 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 8 1 3 1 4 .8 3 9 5 5 4 6 .1 6 2 4 1 7 6 1 .7 8 8 5 6 2 8
2 /2 3 /0 1  1 3 :0 0 4 8 :0 0 :0 0 7 2 1 .5 1 0 .7 - 0 .4 1 0 -0 .2 8 7 0 .1 2 3 9 9 7 0 .4 2 9 0 .0 2 1 5 2 9 0 .3 4 7 1 3 1 7 7 0 9 2 .2 9 8 7 0 6 2 .7 2 2 7 3 9 1 3 .3 1 8 5 6 2 8
2 /2 3 /0 1  1 6 :0 0 5 1 :0 0 :0 0 6 8 1 .3 7 1 0 .7 - 0 .2 0 6 -0 .0 2 6 0 .1 8 0 1 4 6 4 2 .4 6 0 .0 1 7 9 1 8 0 .3 5 9 6 5 6 6 8 2 5 8 .5 7 8 2 9 0 1 .0 3 2 5 4 9 4 5 .6 2 8 5 6 2 8
2 /2 3 /0 1  1 9 :0 0 5 4 :0 0 :0 0 7 0 1 .2 5 1 0 .7 0 .4 2 3 0 .5 0 1 0 .0 7 8 6 3 0 5 .0 6 4 0 .0 1 4 8 8 1 0 .3 7 2 7 8 6 0 4 9 2 .2 7 6 6 7 9 7 .3 3 8 5 6 2 8
2 /2 3 /0 1  2 2 :0 0 5 7 :0 0 :0 0 6 0 1 .0 3 12 0 .2 1 2 0 .2 4 3 0 .0 3 1 2 4 9 8 .5 3 4 0 .0 1 0 0 5 4 0 .4 0 2 0 9 2 5 1 8 0 7 .2 7 5 4 3 0 5 .8 0 9 2 5 0 4
Is=  3 9 2 1 3 9 6 .6 5
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Mar 4-10, 2001 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lux







(s e c )
P r e d ic te d
(m )
A c tu a l
(m )




Ao A , Mf
(n /m )
T  1 s
(n /m )
Is
(n -h r /m )
S to rm  D efin ition  
(n /m )
3 /4 /0 1  1 :0 0 0 :0 0 :0 0 7 8 0 .4 8 1 3 .6 0 .5 1 6 0 .6 9 8 0 .1 8 2 1 4 8 0 6 .9 8 0 .0 0 2 1 4 1 0 .5 4 1 9 7 5 2 6 0 5 7 .9 5 4 0 8 6 4 .9 3 1 0 0 6 4 3
3 /4 /0 1  4 :0 0 3 :0 0 :0 0 7 8 0 .5 2 1 3 .6 0 .3 0 1 0 .5 3 2 0 .2 3 1 1 8 8 5 0 .3 8 0 .0 0 2 5 1 8 0 .5 2 5 2 7 6 2 7 9 9 0 .8 8 4 6 8 4 1 .2 6 1 0 0 6 4 3
3 /4 /0 1  7 :0 0 6 :0 0 :0 0 8 0 0 .7 6 1 3 .6 -0 .3 1 0 -0 .0 2 4 0 .2 8 6 2 3 4 1 7 .6 5 0 .0 0 5 4 3 1 0 .4 5 2 8 4 2 4 0 7 5 9 .3 6 4 1 7 6 .9 5 1 0 0 6 4 3
3 /4 /0 1  1 0 :0 0 9 :0 0 :0 0 8 4 1 5 -0 .2 8 1 0 .0 6 9 0 .3 5 0 2 8 7 7 0 .5 8 0 .0 0 9 4 7 0 .4 0 6 7 6 6 2 4 5 2 3 .1 4 5 3 2 9 3 .7 2 1 7 6 2 0 6 .0 0 5 1 2 8 9
3 /4 /0 1  1 3 :0 0 1 2 :0 0 :0 0 7 6 1 .2 9 6 .2 0 .2 2 4 0 .5 2 0 0 .2 9 6 2 4 2 5 1 .3 3 0 .0 1 5 8 6 2 0 .3 6 8 2 1 7 4 2 1 7 7 .6 1 6 6 4 2 8 .9 4 1 7 9 5 8 4 .0 0 5 9 2 8 7
3 /4 /0 1  1 6 :0 0 1 5 :0 0 :0 0 7 8 1 .6 9 7 .6 0 .1 5 4 0 .5 3 9 0 .3 8 5 3 1 7 1 5 .3 9 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 7 2 3 6 3 .3 7 1 0 4 0 7 8 .7 6 2 5 5 7 6 1 .5 6 6 8 0 0 3
3 /4 /0 1  1 9 :0 0 1 8 :0 0 :0 0 8 0 1 .9 9 8 .2 -0 .3 8 0 0 .1 1 2 0 .4 9 2 4 0 7 9 4 .4 7 0 .0 3 8 1 6 8 0 .3 1 0 8 0 9 9 6 7 9 2 .3 5 1 3 7 5 8 6 .8 2 3 6 2 4 9 8 .3 8 7 1 5 7 4
3 /4 /0 1  2 2 :0 0 2 1 :0 0 :0 0 7 2 2 .0 4 9 .7 -0 .3 1 6 0 .1 0 3 0 .4 1 9 3 4 5 8 7 .8 5 0 .0 4 0 1 3 5 0 .3 0 7 8 0 8 1 1 1 3 8 7 1 4 5 9 7 4 .8 1 4 2 5 3 4 2 .4 6 8 0 1 5 1
3 /5 /0 1  1 :0 0 2 4 :0 0 :0 0 6 4 1 .7 3 9 .7 0 .3 7 6 0 .7 8 9 0 .4 1 3 3 4 0 8 0 .1 0 .0 2 8 7 4 2 0 .3 2 8 2 9 8 8 7 9 2 0 .0 9 1 2 2 0 0 0 .1 9 4 0 1 9 6 2 .5 1 8 0 1 5 1
3 /5 /0 1  4 :0 0 2 7 :0 0 :0 0 6 4 1 .5 7 9 .7 0 .5 0 5 0 .9 7 2 0 .4 6 7 3 8 6 6 2 .8 8 0 .0 2 3 6 1 3 0 .3 4 0 9 9 5 7 6 7 1 8 .1 7 1 1 5 3 8 1 .0 5 3 5 6 0 7 1 .8 7 8 0 1 5 1
3 /5 /0 1  7 :0 0 3 0 :0 0 :0 0 7 6 1 .5 5 9 .7 -0 .1 1 2 0 .4 0 3 0 .5 1 5 4 2 7 6 1 .0 8 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 7 5 3 6 2 .2 1 1 8 1 2 3 .2 8 3 5 0 2 5 6 .5 0 8 0 1 5 1
3 /5 /0 1  1 0 :0 0 3 3 :0 0 :0 0 7 4 1 .5 9 .7 -0 .4 3 5 0 .1 0 7 0 .5 4 2 4 5 0 7 6 .5 0 .0 2 1 5 2 9 0 .3 4 7 1 3 1 7 2 0 1 5 .6 7 1 1 7 0 9 2 .1 7 3 5 2 8 2 3 .1 8 8 0 1 5 1
3 /5 /0 1  1 3 :0 0 3 6 :0 0 :0 0 6 4 1 .6 9 9 .7 0 .0 4 1 0 .4 7 5 0 .4 3 4 3 5 8 5 8 .8 1 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 8 5 0 6 0 .8 7 1 2 0 9 1 9 .6 8 3 5 7 0 1 7 .7 8 8 0 1 5 1
3 /5 /0 1  1 6 :0 0 3 9 :0 0 :0 0 5 8 1 .5 9 .7 0 .3 0 5 0 .8 5 4 0 .5 4 9 4 5 6 7 7 .9 9 0 .0 2 1 5 2 9 0 .3 4 7 1 3 1 7 2 0 1 5 .6 7 1 1 7 6 9 3 .6 6 3 5 7 9 2 0 .0 2 8 0 1 5 1
3 /5 /0 1  1 9 :0 0 4 2 :0 0 :0 0 5 6 1 .4 5 9 .7 -0 .1 9 1 0 .3 6 7 0 .5 5 8 4 6 4 5 2 .0 6 0 .0 2 0 1 0 .3 5 1 7 6 3 6 8 7 3 1 .4 3 1 1 5 1 8 3 .4 9 3 4 9 3 1 5 .7 3 8 0 1 5 1
3 /5 /0 1  2 2 :0 0 4 5 :0 0 :0 0 6 4 1 .5 5 9 .7 -0 .5 0 7 -0 .0 4 1 0 .4 6 6 3 8 5 7 7 .7 5 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 7 5 3 6 2 .2 1 1 3 9 3 9 .9 5 3 4 3 6 8 5 .1 6 8 0 1 5 1
3 /6 /0 1  1 :0 0 4 8 :0 0 :0 0 5 0 1 .6 7 0 .1 1 1 0 .5 6 8 0 .4 5 7 3 7 8 1 2 .0 1 0 .0 2 4 5 3 6 0 .3 3 8 4 8 1 6 3 1 6 2 .1 4 1 0 0 9 7 4 .1 5 3 2 2 3 7 1 .1 6 6 4 3 3 8
3 /6 /0 1  4 :0 0 5 1 :0 0 :0 0 54 1 .5 2 7 .6 0 .6 3 9 1 .1 3 8 0 .4 9 9 4 1 3 9 2 .4 4 0 .0 2 2 1 1 5 0 .3 4 5 3 3 8 6 1 9 7 2 .4 5 1 0 3 3 6 4 .9 0 3 0 6 5 0 8 .5 7 6 8 0 0 3
3 /6 /0 1  7 :0 0 5 4 :0 0 :0 0 5 2 1 .3 7 0 .1 3 9 0 .5 6 5 0 .4 2 6 3 5 1 8 0 .6 9 0 .0 1 6 1 1 2 0 .3 6 7 1 0 7 4 6 6 3 5 .3 5 8 1 8 1 6 .0 4 2 7 7 7 7 1 .4 0 6 4 3 3 8
3 /6 /0 1  1 0 :0 0 5 7 :0 0 :0 0 58 1 .1 2 8 .2 -0 .4 9 6 -0 .0 6 4 0 .4 3 2 3 5 6 8 9 .2 2 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 4 2 6 8 4 .4 8 7 8 3 7 3 .7 0 2 4 0 2 8 4 .6 1 7 1 5 7 4
3 /6 /0 1  1 3 :0 0 6 0 :0 0 :0 0 50 1.1 7 -0 .2 0 5 0 .1 5 8 0 .3 6 3 2 9 8 6 2 .9 3 0 .0 1 1 4 8 6 0 .3 9 1 8 8 6 3 6 7 9 8 .7 7 6 6 6 6 1 .7 0 2 1 7 5 5 3 .1 0 6 4 3 3 8
3 /6 /0 1  1 6 :0 0 6 3 :0 0 :0 0 4 6 1 .2 8 6 .6 0 .3 8 8 0 .8 2 3 0 .4 3 5 3 5 9 4 3 .6 2 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 4 3 6 6 8 .7 2 7 9 6 1 2 .3 4 2 1 9 4 1 1 .0 7 6 1 8 3 7
3 /6 /0 1  1 9 :0 0 6 6 :0 0 :0 0 30 1 .3 8 6 .6 0 .0 7 2 0 .5 4 5 0 .4 7 3 3 9 1 7 3 .8 9 0 .0 1 8 1 8 3 0 .3 5 8 6 3 4 4 8 7 3 6 .0 7 8 7 9 0 9 .9 6 2 5 1 2 8 3 .4 5 6 1 8 3 7
3 /6 /0 1  2 2 :0 0 6 9 :0 0 :0 0 30 1 .6 6 .6 -0 .5 7 5 -0 .1 1 6 0 .4 5 9 3 7 9 8 2 .1 0 .0 2 4 5 3 6 0 .3 3 8 4 8 1 6 0 6 9 5 .6 7 9 8 6 7 7 .7 8 2 7 9 8 8 1 .6 0 6 1 8 3 7
3 /7 /0 1  1 :0 0 7 2 :0 0 :0 0 50 1 .9 3 7 -0 .2 0 9 0 .2 2 4 0 .4 3 3 3 5 7 7 4 .0 1 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 8 3 7 2 4 .3 6 1 1 9 4 9 8 .3 8 3 2 7 2 6 4 .2 3 6 4 3 3 8
3 /7 /0 1  4 :0 0 7 5 :0 0 :0 0 64 2 .2 7 1 0 .7 0 .6 4 2 1 .0 4 9 0 .4 0 7 3 3 5 7 2 .7 2 0 .0 4 9 8 3 1 0 .2 9 5 2 1 5 1 3 8 0 4 0 .2 1 7 1 6 1 2 .9 5 4 3 6 6 6 6 .9 9 8 5 6 2 8
3 /7 /0 1  7 :0 0 7 8 :0 0 :0 0 60 2 .2 3 12 0 .4 6 0 0 .9 5 1 0 .4 9 1 4 0 7 0 9 .0 9 0 .0 4 8 0 6 9 0 .2 9 7 2 7 4 1 4 4 0 1 0 .8 1 8 4 7 1 9 .8 9 5 3 4 4 9 9 .2 6 9 2 5 0 4
3 /7 /0 1  1 0 :0 0 8 1 :0 0 :0 0 72 2 .0 6 1 0 .7 -0 .4 2 0 0 .0 6 5 0 .4 8 5 4 0 1 9 6 .9 9 0 .0 4 0 9 3 6 0 .3 0 6 6 3 6 1 1 9 9 8 6 .7 1 6 0 1 8 3 .6 6 5 1 7 3 5 5 .3 1 8 5 6 2 8
3 /7 /0 1  1 3 :0 0 8 4 :0 0 :0 0 54 1 .9 4 12 -0 .4 4 4 -0 .0 0 2 0 .4 4 2 3 6 5 3 7 .5 8 0 .0 3 6 2 5 0 .3 1 3 9 1 7 1 1 8 3 6 7 .9 1 5 4 9 0 5 .4 7 4 7 2 6 3 3 .6 9 9 2 5 0 4
3 /7 /0 1  1 6 :0 0 8 7 :0 0 :0 0 5 4 1 .7 8 12 0 .3 5 0 0 .7 5 0 0 .4 0 0 3 2 9 8 1 .2 2 0 .0 3 0 4 5 0 .3 2 4 6 6 1 1 0 5 1 1 2 .9 1 3 8 0 9 4 .1 6 4 3 9 4 9 9 .4 5 9 2 5 0 4
3 /7 /0 1  1 9 :0 0 9 0 :0 0 :0 0 60 1 .71 12 0 .3 4 1 0 .8 1 2 0 .4 7 1 3 9 0 0 3 .5 2 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 9 9 5 1 6 .7 4 1 3 8 5 2 0 .2 5 4 1 4 9 2 1 .6 2 9 2 5 0 4
3 /7 /0 1  2 2 :0 0 9 3 :0 0 :0 0 7 2 1 .71 12 -0 .4 7 3 -0 .0 9 0 0 .3 8 3 3 1 5 4 6 .7 8 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 9 9 5 1 6 .7 4 1 3 1 0 6 3 .5 2 4 0 4 3 7 5 .6 5 9 2 5 0 4
3 /8 /0 1  1 :0 0 9 6 :0 0 :0 0 6 0 1 .7 5 12 -0 .4 9 7 -0 .1 3 9 0 .3 5 8 2 9 4 4 2 .6 0 .0 2 9 4 2 0 .3 2 6 8 2 6 1 0 2 6 9 9 .4 1 3 2 1 4 1 .9 5 3 9 4 8 0 8 .2 1 9 2 5 0 4
3 /8 /0 1  4 :0 0 9 9 :0 0 :0 0 64 1 .9 5 1 3 .6 0 .4 7 4 0 .8 0 9 0 .3 3 5 2 7 5 1 2 .3 0 .0 3 6 6 3 0 .3 1 3 2 8 6 1 2 8 9 4 3 .5 1 5 6 4 5 5 .7 5 4 3 2 8 9 6 .5 5 1 0 0 6 4 3
3 /8 /0 1  7 :0 0 1 0 2 :0 0 :0 0 52 2 .1 1 3 .6 0 .6 8 5 1 .0 7 0 0 .3 8 5 3 1 7 1 5 .3 9 0 .0 4 2 5 6 2 0 .3 0 4 3 3 9 1 4 2 7 3 0 1 7 4 4 4 5 .3 5 4 9 6 3 5 1 .6 4 1 0 0 6 4 3
3 /8 /0 1  1 0 :0 0 1 0 5 :0 0 :0 0 8 6 2 .0 7 1 3 .6 -0 .2 0 9 0 .1 6 5 0 .3 7 4 3 0 7 8 8 .5 5 0 .0 4 1 3 4 0 .3 0 6 0 5 6 1 3 9 9 2 7 .2 1 7 0 7 1 5 .7 1 5 1 7 7 4 1 .5 8 1 0 0 6 4 3
3 /8 /0 1  1 3 :0 0 1 0 8 :0 0 :0 0 7 2 2 .3 5 1 3 .6 -0 .6 1 8 -0 .2 4 8 0 .3 7 0 3 0 4 5 1 .8 2 0 .0 5 3 4 5 3 0 .2 9 1 2 4 4 1 6 6 9 6 1 .7 1 9 7 4 1 3 .5 1 5 5 2 1 9 3 .8 3 1 0 0 6 4 3
3 /8 /0 1  1 6 :0 0 1 1 1 :0 0 :0 0 74 2 .3 1 1 3 .6 0 .1 7 2 0 .5 2 6 0 .3 5 4 2 9 1 0 6 .5 1 0 .0 5 1 6 2 6 0 .2 9 3 2 0 6 1 6 2 9 8 0 .3 1 9 2 0 8 6 .7 7 5 8 4 2 5 0 .4 2 1 0 0 6 4 3
3 /8 /0 1  1 9 :0 0 1 1 4 :0 0 :0 0 7 4 2 .1 9 1 3 .6 0 .5 5 4 0 .9 4 2 0 .3 8 8 3 1 9 6 8 .3 7 0 .0 4 6 3 3 8 0 .2 9 9 3 8 6 1 5 1 2 7 3 .9 1 8 3 2 4 2 .3 2 5 6 2 9 9 3 .6 4 1 0 0 6 4 3
3 /8 /0 1  2 2 :0 0 1 1 7 :0 0 :0 0 8 4 1 .8 5 1 3 .6 -0 .2 1 6 0 .1 4 0 0 .3 5 6 2 9 2 7 4 .5 3 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 1 2 0 0 7 0 .5 1 4 9 3 4 5 .0 3 4 9 8 8 8 1 .0 3 1 0 0 6 4 3
3 /9 /0 1  1 :0 0 1 2 0 :0 0 :0 0 82 1 .9 6 1 3 .6 -0 .6 8 0 -0 .4 1 2 0 .2 6 8 2 1 9 1 9 .5 6 0 .0 3 7 0 1 1 0 .3 1 2 6 6 1 2 9 8 4 4 .8 1 5 1 7 6 4 .3 6 4 5 1 6 6 4 .0 8 1 0 0 6 4 3











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Mar 20-23, 2001 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lux








P r e d ic te d
(m )
A c tu a l
(m )









(n -h r /m )
S to rm  D efin ition  
(n /m )
3 /2 0 /0 1  4 :0 0 0 :0 0 :0 0 8 2 0 .8 2 6 .6 0 .4 3 8 0 .4 8 2 0 .0 4 4 3 5 4 9 .1 8 1 0 .0 0 6 3 3 5 0 .4 3 9 5 8 6 2 3 4 3 0 .9 3 2 6 9 8 0 .1 1 6 1 8 3 7
3 /2 0 /0 1  7 :0 0 3 :0 0 :0 0 7 6 1 .1 7 4 .5 0 .1 6 2 0 .2 6 9 0 .1 0 7 8 6 6 4 .8 5 5 0 .0 1 3 0 1 5 0 .3 8 2 5 4 6 2 8 6 2 0 .7 8 3 7 2 8 5 .6 4 4 7 7 7 4
3 /2 0 /0 1  1 0 :0 0 6 :0 0 :0 0 54 1 .41 5 .5 -0 .2 9 1 -0 .1 7 9 0 .1 1 2 9 0 7 2 .5 7 1 0 .0 1 8 9 9 3 0 .3 5 5 6 3 1 4 4 1 8 3 .7 5 5 3 2 5 6 .3 3 5 4 6 9 0
3 /2 0 /0 1  1 3 :0 0 9 :0 0 :0 0 8 4 1 .5 6 5 .8 -0 .1 2 9 0 .0 3 4 0 .1 6 3 1 3 2 4 5 .6 2 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 5 3 4 9 7 .9 2 6 6 7 4 3 .5 4 1 7 9 9 9 9 .8 0 5 6 6 8 2
3 /2 0 /0 1  1 6 :0 0 1 2 :0 0 :0 0 8 4 1 .9 8 6 .6 0 .2 8 4 0 .5 2 5 0 .2 4 1 1 9 6 7 8 .5 3 0 .0 3 7 7 8 0 .3 1 1 4 2 2 8 3 9 2 0 .5 3 1 0 3 5 9 9 .0 6 2 5 5 5 1 3 .9 1 6 1 8 3 7
3 /2 0 /0 1  1 9 :0 0 1 5 :0 0 :0 0 8 4 2 .2 8 .2 0 .1 2 0 0 .4 5 9 0 .3 3 9 2 7 8 4 7 .6 2 0 .0 4 6 7 6 8 0 .2 9 8 8 5 3 1 1 2 5 0 8 .6 1 4 0 3 5 6 .2 4 3 6 5 9 3 2 .9 5 7 1 5 7 4
3 /2 0 /0 1  2 2 :0 0 1 8 :0 0 :0 0 92 2 .3 8 8 .9 -0 .3 2 0 -0 .1 0 0 0 .2 2 0 1 7 9 4 0 .5 8 0 .0 5 4 8 4 4 0 .2 8 9 8 0 3 1 3 2 9 3 7 .6 1 5 0 8 7 8 .1 6 4 3 6 8 5 1 .6 0 7 5 6 3 5
3 /2 1 /0 1  1 :0 0 2 1 :0 0 :0 0 94 3 .2 5 9 .7 -0 .1 4 1 0 .1 7 7 0 .3 1 8 2 6 0 8 8 .9 7 0 .1 0 3 0 8 8 0 .2 5 6 5 6 6 2 2 4 3 1 1 .2 2 5 0 4 0 0 .2 1 6 0 1 9 1 7 .5 5 8 0 1 5 1
3 /2 1 /0 1  4 :0 0 2 4 :0 0 :0 0 8 8 4 .1 4 1 0 .7 0 .4 2 6 0 .7 9 4 0 .3 6 8 3 0 2 8 3 .5 2 0 .1 6 8 3 1 9 0 .2 3 3 3 9 8 3 4 3 4 7 3 .6 3 7 3 7 5 7 .1 1 9 3 6 2 3 5 .9 8 8 5 6 2 8
3 /2 1 /0 1  7 :0 0 2 7 :0 0 :0 0 9 0 4 .2 2 12 0 .3 2 8 0 .7 4 7 0 .4 1 9 3 4 5 8 7 .8 5 0 .1 7 4 9 7 3 0 .2 3 1 6 5 8 3 7 3 3 0 6 .6 4 0 7 8 9 4 .4 9 1 1 7 2 4 7 7 .3 9 9 2 5 0 4
3 /2 1 /0 1  1 0 :0 0 3 0 :0 0 :0 0 9 0 3 .81 12 -0 .2 5 9 0 .0 9 0 0 .3 4 9 2 8 6 8 6 .6 3 0 .1 4 2 2 5 2 0 .2 4 1 1 0 3 3 1 8 6 9 6 .3 3 4 7 3 8 2 .9 5 1 1 3 2 9 1 6 .1 6 9 2 5 0 4
3 /2 1 /0 1  1 3 :0 0 3 3 :0 0 :0 0 8 2 3 .41 12 -0 .2 5 4 0 .1 4 0 0 .3 9 4 3 2 4 7 4 .6 2 0 .1 1 3 6 2 8 0 .2 5 1 7 9 2 6 9 0 3 8 .4 3 0 1 5 1 3 .0 1 9 7 3 3 4 3 .9 5 9 2 5 0 4
3 /2 1 /0 1  1 6 :0 0 3 6 :0 0 :0 0 82 3 .1 7 12 0 .2 8 6 0 .6 4 3 0 .3 5 7 2 9 3 5 8 .5 6 0 .0 9 8 0 1 3 0 .2 5 9 0 7 8 2 4 0 9 8 4 .6 2 7 0 3 4 3 .1 7 8 5 7 7 8 4 .2 7 9 2 5 0 4
3 /2 1 /0 1  1 9 :0 0 3 9 :0 0 :0 0 1 0 6 2 .7 12 0 .2 8 0 0 .6 7 0 0 .3 9 0 3 2 1 3 7 .0 8 0 .0 7 0 8 1 2 0 .2 7 5 8 5 5 1 8 9 8 9 4 .3 2 2 2 0 3 1 .3 8 7 3 8 5 6 1 .8 2 9 2 5 0 4
3 /2 1 /0 1  2 2 :0 0 4 2 :0 0 :0 0 9 0 2 .4 1 12 -0 .2 7 6 0 .1 0 8 0 .3 8 4 3 1 6 3 1 .0 8 0 .0 5 6 2 5 4 0 .2 8 8 3 8 7 1 6 0 9 5 8 .4 1 9 2 5 8 9 .4 4 6 2 1 9 3 1 .2 3 9 2 5 0 4
3 /2 2 /0 1  1 :0 0 4 5 :0 0 :0 0 9 2 2 .2 2 1 0 .7 -0 .2 8 4 0 .0 9 8 0 .3 8 2 3 1 4 6 2 .5 0 .0 4 7 6 3 3 0 .2 9 7 7 9 7 1 3 3 6 4 6 .3 1 6 5 1 0 8 .8 3 5 3 6 5 4 7 .4 1 8 5 6 2 8
3 /2 2 /0 1  4 :0 0 4 8 :0 0 :0 0 9 8 1 .9 4 1 0 .7 0 .3 6 5 0 .7 2 5 0 .3 6 0 2 9 6 1 0 .7 0 .0 3 6 2 5 0 .3 1 3 9 1 7 1 1 0 1 4 6 .2 1 3 9 7 5 6 .8 7 4 5 7 2 9 8 .5 5 8 5 6 2 8
3 /2 2 /0 1  7 :0 0 5 1 :0 0 :0 0 9 0 1 .7 5 12 0 .4 5 9 0 .8 2 8 0 .3 6 9 3 0 3 6 7 .6 6 0 .0 2 9 4 2 0 .3 2 6 8 2 6 1 0 2 6 9 9 .4 1 3 3 0 6 7 .0 2 4 0 9 2 3 5 .8 3 9 2 5 0 4
3 /2 2 /0 1  1 0 :0 0 5 4 :0 0 :0 0 9 2 1 .4 9 1 0 .7 -0 .1 8 1 0 .2 1 3 0 .3 9 4 3 2 4 7 4 .6 2 0 .0 2 1 2 3 9 0 .3 4 8 0 4 7 6 3 9 7 .4 2 1 0 8 8 7 2 .0 3 3 6 2 9 0 8 .5 8 8 5 6 2 8
3 /2 2 /0 1  1 3 :0 0 5 7 :0 0 :0 0 8 2 1 .4 9 1 0 .7 -0 .3 5 1 0 .0 4 6 0 .3 9 7 3 2 7 2 7 .8 7 0 .0 2 1 2 3 9 0 .3 4 8 0 4 7 6 3 9 7 .4 2 1 0 9 1 2 5 .2 9 3 2 6 9 9 5 .9 8 8 5 6 2 8
3 /2 2 /0 1  1 6 :0 0 6 0 :0 0 :0 0 8 8 1 .4 9 1 0 .7 0 .2 3 4 0 .5 5 5 0 .3 2 1 2 6 3 3 9 .9 3 0 .0 2 1 2 3 9 0 .3 4 8 0 4 7 6 3 9 7 .4 2 1 0 2 7 3 7 .3 5 3 1 7 7 9 3 .9 6 8 5 6 2 8
3 /2 2 /0 1  1 9 :0 0 6 3 :0 0 :0 0 7 6 1 .3 6 12 0 .4 1 2 0 .7 6 2 0 .3 5 0 2 8 7 7 0 .5 8 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 7 3 4 2 6 .1 1 1 0 2 1 9 6 .6 9 3 0 7 4 0 1 .0 6 9 2 5 0 4
3 /2 2 /0 1  2 2 :0 0 6 6 :0 0 :0 0 5 8 1 .3 8 1 3 .6 -0 .1 6 4 0 .1 1 6 0 .2 8 0 2 2 9 1 7 .9 3 0 .0 1 8 1 8 3 0 .3 5 8 6 3 4 8 1 8 5 9 .5 4 1 0 4 7 7 7 .4 6 3 1 0 4 6 1 .2 3 1 0 0 6 4 3
3 /2 3 /0 1  1 :0 0 6 9 :0 0 :0 0 7 0 1.21 12 -0 .3 8 1 -0 .1 2 2 0 .2 5 9 2 1 1 7 1 .7 4 0 .0 1 3 9 3 2 0 .3 7 7 5 5 1 6 3 2 3 1 .8 1 8 4 4 0 3 .5 5 2 8 3 7 7 1 .5 2 9 2 5 0 4
3 /2 3 /0 1  4 :0 0 7 2 :0 0 :0 0 7 2 1 .0 7 12 0 .2 4 1 0 .4 4 1 0 .2 0 0 1 6 2 8 9 .5 0 .0 1 0 8 6 1 0 .3 9 6 1 4 6 5 4 2 6 8 .5 2 7 0 5 5 8 .0 3 9 2 5 0 4
3 /2 3 /0 1  7 :0 0 7 5 :0 0 :0 0 8 0 0 .9 6 12 0 .5 4 4 0 .6 7 5 0 .1 3 1 1 0 6 2 4 .1 8 0 .0 0 8 7 1 8 0 .4 1 3 3 1 1 4 7 6 0 8 .4 6 5 8 2 3 2 .6 4 9 2 5 0 4
U =  1 1 5 8 5 8 8 0 .7 4
































0:00:00 4:48:00 9:36:00 14:24:00 19:12:00 24:00:00 28:48:00 33:36:00 38:24:00 43:12:00























Apr 1-3, 2001 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lux







( s e c )
P r e d ic te d
(m )
A c tu a l
(m )









(n -h r /m )
S to r m  D efin itio n  
(n /m )
4 /1 /0 1  1 0 :0 0 0 :0 0 :0 0 nan 0 .9 5 5.1 -0 .0 2 6 0 .2 3 4 0 .2 6 0 2 1 2 5 4 .7 9 0 .0 0 8 5 3 5 0 .4 1 5 0 0 6 2 3 1 1 2 .1 6 4 4 3 6 6 .9 5 5 1 9 7 7
4 /1 /0 1  1 3 :0 0 3 :0 0 :0 0 nan 0 .9 3 8.3 0 .3 2 3 0 .5 7 8 0 .2 5 5 2 0 8 3 9 .6 3 0 .0 0 8 1 7 5 0 .4 1 8 4 7 3 3 3 6 7 8 .8 4 5 4 5 1 8 .4 7 7 2 1 6 1
4 /1 /0 1  1 6 :0 0 6 :0 0 :0 0 nan 0 .8 2 8.3 - 0 .0 2 8 0 .3 3 3 0 .3 6 1 2 9 6 9 4 .7 7 0 .0 0 6 3 3 5 0 .4 3 9 5 8 6 2 8 6 6 1 .3 7 5 8 3 5 6 .1 4 7 2 1 6 1
4 /1 /0 1  1 9 :0 0 9 :0 0 :0 0 nan 1 .1 2 4 .7 -0 .4 1 1 -0 .0 0 6 0 .4 0 5 3 3 4 0 3 .6 7 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 2 7 6 7 8 .9 5 6 1 0 8 2 .6 1 1 7 9 1 5 8 .1 3 4 9 1 9 5
4 /1 /0 1  2 1 :4 9 1 1 :4 9 :0 0 5 1.99 4.8 - 0 .0 1 8 0 .3 1 4 0 .3 3 2 2 7 2 6 0 .9 1 0 .0 3 8 1 6 8 0 .3 1 0 8 0 9 6 9 3 8 5 .6 8 9 6 6 4 6 .5 9 2 2 2 1 3 5 .3 0 4 9 8 9 7
4 /2 /0 1  0 :4 9 1 4 :4 9 :0 0 24 2.07 6.3 0 .5 5 7 0 .9 8 1 0 .4 2 4 3 5 0 1 1 .2 5 0 .0 4 1 3 4 0 .3 0 6 0 5 6 8 7 3 6 4 .5 9 1 2 2 3 7 5 .8 5 3 2 8 5 3 3 .6 6 5 9 9 2 9
4 /2 /0 1  3 :4 9 1 7 :4 9 :0 0 49 1.93 7.7 0 .3 0 8 0 .7 2 3 0 .4 1 5 3 4 2 4 9 .3 1 0 .0 3 5 8 7 3 0 .3 1 4 5 5 2 8 8 8 9 8 .0 3 1 2 3 1 4 7 .3 4 3 6 8 2 8 4 .7 8 6 8 6 0 4
4 /2 /0 1  6 :4 9 2 0 :4 9 :0 0 56 1.85 7.7 - 0 .3 1 8 -0 .0 1 0 0 .3 0 8 2 5 2 5 3 .0 8 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 8 3 4 4 9 .4 6 1 0 8 7 0 2 .5 4 3 4 7 7 7 4 .8 1 6 8 6 0 4
4 /2 /0 1  9 :4 9 2 3 :4 9 :0 0 60 1.64 7.7 - 0 .2 6 6 -0 .0 3 1 0 .2 3 5 1 9 1 8 1 .5 2 0 .0 2 5 7 9 4 0 .3 3 5 2 2 8 6 9 8 4 6 .7 4 8 9 0 2 8 .2 6 2 9 6 5 9 6 .1 9 6 8 6 0 4
4 /2 /0 1  1 2 :4 9 2 6 :4 9 :0 0 58 1.43 8.3 0 .2 7 1 0 .4 9 7 0 .2 2 6 1 8 4 3 6 .6 8 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 6 0 3 9 5 .3 5 7 8 8 3 2 .0 3 2 5 1 7 9 0 .4 4 7 2 1 6 1
4 /2 /0 1  1 5 :4 9 2 9 :4 9 :0 0 58 1.34 8.3 0 .2 0 2 0 .4 5 3 0 .2 5 1 2 0 5 0 7 .6 9 0 .0 1 7 1 3 2 0 .3 6 2 7 8 3 5 5 1 2 6 .5 1 7 5 6 3 4 .2 0 2 3 1 6 9 9 .3 5 7 2 1 6 1
4 /2 /0 1  1 8 :4 9 3 2 :4 9 :0 0 50 1.19 8.3 -0 .3 3 1 -0 .1 2 2 0 .2 0 9 1 7 0 3 1 .9 9 0 .0 1 3 4 7 0 .3 8 0 0 1 9 4 6 7 8 8 .1 6 3 8 2 0 .0 8 2 0 9 1 8 1 .4 2 7 2 1 6 1
4 /2 /0 1  2 1 :4 9 3 5 :4 9 :0 0 53 1.09 7 7 - 0 .2 6 6 - 0 .1 2 8 0 .1 3 8 1 1 1 9 6 .7 4 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 3 9 1 6 0 .7 9 5 0 3 5 7 .5 4 6 8 6 0 4
4 /3 /0 1  0 :4 9 3 8 :4 9 :0 0 70 1.06 10.5 0 .4 1 3 0 .5 4 8 0 .1 3 5 1 0 9 5 1 .3 0 .0 1 0 6 5 6 0 .3 9 7 6 0 3 4 8 2 4 4 .3 2 5 9 1 9 5 .6 2 8 4 5 4 6
item s d e n o te d  in R E D  ink are taken  fro m  W s v e r id e r  630  bouy loca te d  in 17 m w a te r d ep th  d ue  to  8 -m e te r gau g e  be ing  in o p e ra tiv e  a t th a t tim e
I te m s  d e n o t e d  in  B L U E  ink  a re  t a k e n  fro m  G a g e  6 2 5  lo c a te d  o n  F R F  p ie r  in 8 .3 6  M w a te r  d e p th .  U =  2 4 3 5 1 5 4 .0 8

































































(u i /u )  u jn iu e u j o if l
























Apr 25-27, 2001 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lu x







( s e c )
P r e d ic te d
(m )
A c tu a l
(m )









(n -h r /m )
S to rm  D efin itio n  
(n /m )
4 /2 5 /0 1  6 :4 9 0 :0 0 :0 0 20 1.5 4.8 0.831 0.849 0 .0 1 8 1 4 4 9 .5 8 5 0 .0 2 1 5 2 9 0 .3 4 7 1 3 1 4 4 1 8 8 .4 7 4 5 6 3 8 .0 6 4 9 8 9 7
4 /2 5 /0 1  9 :4 9 3 :0 0 :0 0 31 1.55 5 0.821 0.840 0 .0 1 9 1 5 3 0 .2 1 3 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 4 7 8 5 0 .8 1 4 9 3 8 1 .0 2 5 1 2 8 9
4 /2 5 /0 1  1 2 :4 9 6 :0 0 :0 0 34 1.44 5.9 0.11 0.148 0 .0 3 8 3 0 6 4 .0 5 6 0 .0 1 9 8 2 1 0 .3 5 2 7 1 6 4 7 9 4 2 .0 1 5 1 0 0 6 .0 7 5 7 3 3 9
4 /2 5 /0 1  1 5 :4 9 9 :0 0 :0 0 50 1.67 6.3 0.154 0.226 0 .0 7 2 5 8 1 7 .8 8 7 0 .0 2 6 7 5 9 0 .3 3 2 8 6 1 6 2 7 5 7 .7 9 6 8 5 7 5 .6 8 1 7 9 3 7 2 .6 3 5 9 9 2 9
4 /2 5 /0 1  1 8 :4 9 1 2 :0 0 :0 0 42 2.02 6.3 1 1.261 0 .2 6 1 2 1 3 3 7 .8 5 0 .0 3 9 3 4 2 0 .3 0 8 9 9 6 8 4 0 9 8 .1 2 1 0 5 4 3 5 .9 6 2 6 1 0 1 7 .4 7 5 9 9 2 9
4 /2 5 /0 1  2 1 :4 9 1 5 :0 0 :0 0 50 2.14 7.1 1.103 1.234 0 .1 3 1 1 0 6 2 4 .1 8 0 .0 4 4 2 2 1 0 .3 0 2 1 0 2 9 8 9 2 1 .2 1 1 0 9 5 4 5 .4 0 3 2 2 4 7 2 .0 4 6 4 9 5 5
4 /2 6 /0 1  0 :4 9 1 8 :0 0 :0 0 46 1.97 6.7 0.293 0.399 0 .1 0 6 8 5 8 3 .3 4 2 0 .0 3 7 3 9 5 0 .3 1 2 0 3 9 8 4 0 5 3 .5 3 9 2 6 3 6 .8 8 3 0 3 2 7 3 .4 1 6 2 4 6 7
4 /2 6 /0 1  3 :4 9 2 1 :0 0 :0 0 48 2.02 6.7 -0.011 0.199 0 .2 1 0 1 7 1 1 4 .5 4 0 .0 3 9 3 4 2 0 .3 0 8 9 9 6 8 7 3 5 9 .0 3 1 0 4 4 7 3 .5 7 2 9 5 6 6 5 .6 7 6 2 4 6 7
4 /2 6 /0 1  6 :4 9 2 4 :0 0 :0 0 52 2.34 7.1 0.644 0.882 0 .2 3 8 1 9 4 2 9 .9 8 0 .0 5 2 9 9 3 0 .2 9 1 7 3 1 1 3 5 8 2 .3 1 3 3 0 1 2 .3 2 3 5 6 2 2 8 .8 3 6 4 9 5 5
4 /2 6 /0 1  9 :4 9 2 7 :0 0 :0 0 46 2.74 7.1 0.903 1.113 0 .2 1 0 1 7 1 1 4 .5 4 0 .0 7 2 9 5 3 0 .2 7 4 2 7 4 1 4 5 5 0 1 .9 1 6 2 6 1 6 .4 2 4 4 3 4 4 3 .1 1 6 4 9 5 5
4 /2 6 /0 1  1 2 :4 9 3 0 :0 0 :0 0 56 2.83 7.7 0.284 0 .5 0 7 0 .2 2 3 1 8 1 8 8 .5 8 0 .0 7 7 8 8 9 0 .2 7 0 8 3 1 6 0 0 3 5 1 7 8 2 2 3 .5 7 5 1 1 2 5 9 .9 8 6 8 6 0 4
4 /2 6 /0 1  1 5 :4 9 3 3 :0 0 :0 0 59 2.74 8.3 0.038 0.322 0 .2 8 4 2 3 2 5 1 .0 4 0 .0 7 2 9 5 3 0 .2 7 4 2 7 4 1 5 8 5 1 5 .2 1 8 1 7 6 6 .2 6 5 3 9 9 8 4 .7 4 7 2 1 6 1
4 /2 6 /0 1  1 8 :4 9 3 6 :0 0 :0 0 53 2.91 7.1 0.791 0.979 0 .1 8 8 1 5 3 0 0 .7 9 0 .0 8 2 4 1 4 0 .2 6 7 8 9 4 1 6 0 1 0 1 .5 1 7 5 4 0 2 .3 3 5 3 5 7 5 2 .8 8 6 4 9 5 5
4 /2 6 /0 1  2 1 :4 9 3 9 :0 0 :0 0 49 2.62 9.1 1.195 1.397 0 .2 0 2 1 6 4 5 4 .4 3 0 .0 6 6 6 2 7 0 .2 7 9 1 1 9 1 5 5 7 1 0 .7 1 7 2 1 6 5 .1 2 5 2 1 3 5 1 .1 8 7 6 7 7 6
4 /2 7 /0 1  0 :4 9 4 2 :0 0 :0 0 66 2.18 10 0.534 0.644 0 .1 1 0 8 9 0 9 .4 5 4 0 .0 4 5 9 1 1 0 .2 9 9 9 2 2 1 2 4 9 9 6 .7 1 3 3 9 0 6 .1 9 4 5 9 1 0 6 .9 7 8 1 8 1 3
4 /2 7 /0 1  3 :4 9 4 5 :0 0 :0 0 53 2.09 10.5 -0.038 0 .1 2 6 0 .1 6 4 1 3 3 2 7 .7 1 0 .0 4 2 1 5 3 0 .3 0 4 9 0 7 1 2 1 0 9 9 .7 1 3 4 4 2 7 .3 7 4 0 2 5 0 0 .3 5 8 4 5 4 6
4 /2 7 /0 1  7 :0 0 4 8 :1 1 :0 0 7 0 1 .81 9 .7 0 .4 3 4 0 .5 2 4 0 .0 9 0 7 2 8 0 .5 0 4 0 .0 3 1 4 9 9 0 .3 2 2 5 4 7 9 3 7 5 5 .0 7 1 0 1 0 3 5 .5 7 3 7 4 7 7 8 .5 2 8 0 1 5 1
4 /2 7 /0 1  1 0 :0 0 j 5 1 :1 1 :0 0 7 2 1 .6 1 0 .7 0.926 0 .9 9 6 0 .0 7 0 5 6 5 5 .5 7 5 0 .0 2 4 5 3 6 0 .3 3 8 4 8 1 8 4 1 8 0 .4 4 8 9 8 3 6 .0 1 2 8 6 3 0 7 .3 7 8 5 6 2 8
4 /2 7 /0 1  1 3 :0 0 5 4 :1 1 :0 0 7 0 1 .5 8 1 0 .7 0.478 0.48 0 .0 0 2 1 6 0 .9 0 4 1 0 .0 2 3 9 1 9 0 .3 4 0 1 4 9 8 2 7 4 2 .5 9 8 2 9 0 3 .5 0 2 5 9 1 0 9 .2 6 8 5 6 2 8
4 /2 7 /0 1  1 6 :0 0 5 7 :1 1 :0 0 6 8 1 .5 5 9 .7 0.001 0 .0 5 7 0 .0 5 6 4 5 2 0 .5 1 9 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 7 5 3 6 2 .2 7 9 8 8 2 .7 2 8 0 1 5 1
4 /2 7 /0 1  1 9 :0 0 6 0 :1 1 :0 0 8 0 1 .4 3 1 0 .7 0 .5 5 0.612 0 .0 6 2 5 0 0 6 .7 3 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 7 2 2 8 1 .8 7 7 2 8 8 .5 3 8 5 6 2 8
Is=  6 0 5 1 6 2 4 .4 0
C O S I =  1 .2 6 5 7 6 5 4
ite m s d e n o te d  in R E D  ink are taken  fro m  W a v e rid e r 630  b ou y  loca ted  in 17 m w a te r d ep th  d u e  to  8 -m e te r g a u g e  Deing ino p e ra tive  at th a t tim e  
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May 5-9, 2001 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lux







( s e c )
P re d ic te d
(m )
A c tu a l
(m )









(n -h r /m )
S to rm  D efin ition  
(n /m )
5 /5 /0 1  2 2 :0 0 0 :0 0 :0 0 9 0 0 .5 8 9 .7 0.267 0.280 0 .0 1 3 1 0 4 6 .5 9 6 0 .0 0 3 1 4 2 0 .5 0 3 3 2 2 2 0 6 0 .6 5 2 3 1 0 7 .2 4 8 0 1 5 1
5 /6 /0 1  1 :0 0 3 :0 0 :0 0 9 4 0 .8 6 9 .7 -0 .074 0  0 1 2 0 .0 8 6 6 9 5 5 .1 9 6 0 .0 0 6 9 7 7 0 .4 3 1 4 7 5 3 4 8 3 2 .5 5 4 1 7 8 7 .7 5 8 0 1 5 1
5 /6 /0 1  4 :0 0 6 :0 0 :0 0 32 1 .1 6 4 .8 0.699 0.774 0 .0 7 5 6 0 6 1 .4 3 0 .0 1 2 7 9 1 0 .3 8 3 8 3 2 2 9 6 7 8 .4 4 3 5 7 3 9 .8 7 4 9 8 9 7
5 /6 /0 1  7 :0 0 9 :0 0 :0 0 7 2 1 .4 8 5 .2 1.005 1.129 0 .1 2 4 1 0 0 5 2 .1 1 0 .0 2 0 9 5 2 0 .3 4 8 9 5 7 4 5 7 5 2 .2 3 5 5 8 0 4 .3 4 1 3 7 3 1 6 .3 2 5 2 6 6 2
5 /6 /0 1  1 0 :0 0 1 2 :0 0 :0 0 6 0 1 .94 6 .2 0.283 0 .458 0 .1 7 5 1 4 2 3 1 .3 2 0 .0 3 6 2 5 0 .3 1 3 9 1 7 7 8 1 9 4 .8 1 9 2 4 2 6 .1 3 2 2 2 3 4 5 .7 1 5 9 2 8 7
5 /6 /0 1  1 3 :0 0 1 5 :0 0 :0 0 7 8 2 .2 7 .6 -0.071 0 .073 0 .1 4 4 1 1 6 8 7 .9 0 .0 4 6 7 6 8 0 .2 9 8 8 5 3 1 0 7 5 1 3 .1 1 1 9 2 0 1 .0 0 3 1 7 4 4 0 .6 9 6 8 0 0 3
5 /6 /0 1  1 6 :0 0 1 8 :0 0 :0 0 7 8 2 .2 8 8 .2 0.757 0.852 0 .0 9 5 7 6 8 7 .3 6 4 0 .0 5 0 2 7 7 0 .2 9 4 7 0 8 1 1 8 7 5 8 .6 1 2 6 4 4 5 .9 9 3 6 8 4 7 0 .4 8 7 1 5 7 4
5 /6 /0 1  1 9 :0 0 2 1 :0 0 :0 0 6 8 2 .3 6 8 .9 1.274 1.422 0 .1 4 8 1 2 0 1 5 .5 4 0 .0 5 3 9 1 5 0 .2 9 0 7 6 1 1 3 1 2 5 8 .5 1 4 3 2 7 4 .0 8 4 0 4 5 8 0 .1 0 7 5 6 3 5
5 /6 /0 1  2 2 :0 0 2 4 :0 0 :0 0 7 2 2 .3 9 .7 0 .548 0.766 0 .2 1 8 1 7 7 7 5 .2 9 0 .0 5 1 1 7 4 0 .2 9 3 7 0 4 1 3 2 8 2 4 .8 1 5 0 6 0 0 .0 5 4 4 0 8 1 1 .1 9 8 0 1 5 1
5 /7 /0 1  1 :0 0 2 7 :0 0 :0 0 8 0 2 .2 7 8 .2 -0 .124 0.115 0 .2 3 9 1 9 5 1 2 .8 2 0 .0 4 9 8 3 1 0 .2 9 5 2 1 5 1 1 7 9 6 9 .5 1 3 7 4 8 2 .3 2 4 3 2 1 2 3 .5 5 7 1 5 7 4
5 /7 /0 1  4 :0 0 3 0 :0 0 :0 0 6 0 2 .2 9 8 .9 0.43 0.658 0 .2 2 8 1 8 6 0 2 .1 3 0 .0 5 0 7 2 5 0 .2 9 4 2 0 4 1 2 5 4 5 3 .5 1 4 4 0 5 5 .6 7 4 2 2 3 0 6 .9 7 7 5 6 3 5
5 /7 /0 1  7 :0 0 3 3 :0 0 :0 0 6 2 2 .1 7 8 .9 1 .019 1.253 0 .2 3 4 1 9 0 9 8 .7 2 0 .0 4 5 4 8 5 0 .3 0 0 4 6 2 1 1 5 7 6 2 .6 1 3 4 8 6 1 .3 6 4 1 8 3 7 5 .5 4 7 5 6 3 5
5 /7 /0 1  1 0 :0 0 3 6 :0 0 :0 0 72 1 .9 5 8 .9 0 .512 0.719 0 .2 0 7 1 6 8 6 6 .9 2 0 .0 3 6 6 3 0 .3 1 3 2 8 6 9 8 8 5 9 .1 1 1 1 5 7 2 6 .0 3 3 7 5 8 8 1 .0 9 7 5 6 3 5
5 /7 /0 1  1 3 :0 0 3 9 :0 0 :0 0 8 2 1 .9 6 8 .9 -0.091 0 .064 0 .1 5 5 1 2 5 8 9 .3 0 .0 3 7 0 1 1 0 .3 1 2 6 6 9 9 6 0 3 .0 2 , 1 1 2 1 9 2 .3 2 3 4 1 8 7 7 .5 2 7 5 6 3 5
5 /7 /0 1  1 6 :0 0 4 2 :0 0 :0 0 8 2 2 9 .7 0 491 0 .637 0 .1 4 6 1 1 8 5 1 .7 0 .0 3 8 5 5 7 0 .3 1 0 2 1 0 8 2 3 0 1 2 0 0 8 1 .6 8 3 4 8 4 1 1 .0 0 8 0 1 5 1
5 /7 /0 1  1 9 :0 0 4 5 :0 0 :0 0 7 4 1 .9 5 9 .7 0 .5 3 2 0 .8 2 9 0 .2 9 7 2 4 3 3 4 .7 6 0 .0 3 6 6 3 0 .3 1 3 2 8 6 1 0 4 3 3 7 .2 1 2 8 6 7 1 .9 2 3 7 3 1 3 0 .4 1 8 0 1 5 1
5 /7 /0 1  2 2 :0 0 4 8 :0 0 :0 0 8 2 1 .8 7 9 .7 0 .3 3 1 0 .6 1 4 0 .2 8 3 2 3 1 6 7 .7 4 0 .0 3 3 6 5 0 .3 1 8 4 6 9 8 2 3 2 .6 9 1 2 1 4 0 0 .4 4 3 7 5 1 0 8 .5 4 8 0 1 5 1
5 /8 /0 1  1 :0 0 5 1 :0 0 :0 0 8 6 1 .8 9 .7 -0 .5 3 2 -0 .2 7 2 0 .2 6 0 2 1 2 5 4 .7 9 0 .0 3 1 1 4 7 0 .3 2 3 2 4 6 9 3 0 1 7 .2 3 1 1 4 2 7 2 .0 1 3 5 3 5 0 8 .6 8 8 0 1 5 1
5 /8 /0 1  4 :0 0 5 4 :0 0 :0 0 7 8 1 .6 7 9 .7 -0 .2 4 -0 .0 9 5 0 .1 4 5 1 1 7 6 9 .8 0 .0 2 6 7 5 9 0 .3 3 2 8 6 1 8 3 6 4 5 .9 9 5 4 1 5 .6 9 3 1 4 5 3 1 .5 6 8 0 1 5 1
5 /8 /0 1  7 :0 0 5 7 :0 0 :0 0 8 0 1 .6 4 1 0 .7 0 .51 0 .6 1 7 0 .1 0 7 8 6 6 4 .8 5 5 0 .0 2 5 7 9 4 0 .3 3 5 2 2 8 8 7 0 8 6 .2 8 9 5 7 5 1 .1 4 2 8 6 7 5 0 .2 4 8 5 6 2 8
5 /8 /0 1  1 0 :0 0 6 0 :0 0 :0 0 8 0 1 .5 1 0 .7 0 .2 2 8 0 .3 2 6 0 .0 9 8 7 9 3 1 .6 0 1 0 .0 2 1 5 2 9 0 .3 4 7 1 3 1 7 7 0 9 2 .2 9 8 5 0 2 3 .8 9 2 7 1 1 6 2 .5 4 8 5 6 2 8
5 /8 /0 1  1 3 :0 0 6 3 :0 0 :0 0 8 4 1 .6 7 1 0 .7 -0 .4 8 9 -0 .4 0 4 0 .0 8 5 6 8 7 3 .8 9 5 0 .0 2 6 7 5 9 0 .3 3 2 8 6 1 8 9 2 9 1 .9 7 9 6 1 6 5 .8 6 2 7 1 7 8 4 .6 3 8 5 6 2 8
5 /8 /0 1  1 6 :0 0 6 6 :0 0 :0 0 8 2 1 .6 7 1 0 .7 -0 .1 4 9 -0 .1 1 1 0 .0 3 8 3 0 6 4 .0 5 6 0 .0 2 6 7 5 9 0 .3 3 2 8 6 1 8 9 2 9 1 .9 7 9 2 3 5 6 .0 2 2 8 2 7 8 2 .8 3 8 5 6 2 8
5 /8 /0 1  1 9 :0 0 6 9 :0 0 :0 0 7 4 1 .5 9 1 0 .7 0 .7 4 7 0 .7 9 6 0 .0 4 9 3 9 5 3 .7 2 9 0 .0 2 4 2 2 6 0 .3 3 9 3 1 1 8 3 4 6 0 .2 6 8 7 4 1 3 .9 8 2 6 9 6 5 5 .0 1 8 5 6 2 8
5 /8 /0 1  2 2 :0 0 7 2 :0 0 :0 0 7 2 1 .5 1 0 .7 0 .5 4 5 0 .6 1 6 0 .0 7 1 5 7 3 6 .7 2 6 0 .0 2 1 5 2 9 0 .3 4 7 1 3 1 7 7 0 9 2 .2 9 8 2 8 2 9 .0 1 2 5 5 3 6 4 .5 0 8 5 6 2 8
5 /9 /0 1  1 :0 0 7 5 :0 0 :0 0 8 2 1 .3 9 1 0 .7 -0 .3 8 8 -0 .2 6 7 0 .1 2 1 9 8 0 7 .0 9 1 0 .0 1 8 4 5 1 0 .3 5 7 6 2 3 6 9 5 8 9 .3 4 7 9 3 9 6 .4 3 8 5 6 2 8
5 /9 /0 1  4 :0 0 7 8 :0 0 :0 0 8 2 1 .3 6 1 0 .7 -0 .4 0 6 -0 .3 2 6 0 .0 8 0 6 4 6 7 .5 3 7 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 6 7 5 9 7 .0 7 7 4 0 6 4 .6 1 8 5 6 2 8
Item s deno ted  in RED ink are  taken from  N O AA m e te r 8 651370  loca ted  on FRF p ie r due  to  8 -m e te r tide  gau g e  being  inope ra tive  at th a t tim e
l s =  7 2 8 3 7 1 9 .0 9
























































Jul 19-21, 2001 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lu x







( s e c )
P re d ic te d
(m )
A c tu a l
(m )
S u r g e
(m )
S T
J n / m )





(n -h r /m )
S to r m  D e fin itio n  
(n /m )
7 /1 9 /0 1  1 0 :0 0 0 :0 0 :0 0 1 0 8 0 .4 8 1 0 .7 -0 .3 6 6 - 0 .1 5 9 0 .2 0 7 1 6 8 6 6 .9 2 0 .0 0 2 1 4 1 0 .5 4 1 9 7 5 2 0 0 9 2 .8 4 3 6 9 5 9 .7 6 8 5 6 2 8
7 /1 9 /0 1  1 3 :0 0 3 :0 0 :0 0 1 0 4 0 .6 2 1 0 .7 -0 .3 5 8 -0 .1 4 3 0 .2 1 5 1 7 5 2 7 .4 3 0 .0 0 3 5 9 6 0 .4 9 0 3 6 5 2 6 1 4 3 .4 6 4 3 6 7 0 .8 9 8 5 6 2 8
7 /1 9 /0 1  1 6 :0 0 6 :0 0 :0 0 nan 0 .77 3.9 0 .5 5 9 0 .8 4 8 0 .2 8 9 2 3 6 6 7 .6 5 0 .0 0 5 5 7 7 0 .4 5 0 5 3 3 1 3 4 1 1 .6 6 3 7 0 7 9 .3 1 4 3 3 8 4
7 /1 9 /0 1  1 9 :0 0 9 :0 0 :0 0 2 6 1 .5 6 5 .5 0 .7 8 2 1 .1 8 2 0 .4 0 0 3 2 9 8 1 .2 2 0 .0 2 3 3 0 9 0 .3 4 1 8 4 8 5 1 5 9 0 .2 8 4 5 7 1 .4 2 1 8 2 4 7 6 .1 0 5 4 6 9 0
7 /1 9 /0 1  2 2 :0 0 1 2 :0 0 :0 0 4 2 1 .7 7 6 .6 -0 .0 4 8 0 .4 1 7 0 .4 6 5 3 8 4 9 2 .6 3 0 .0 3 0 1 0 5 0 .3 2 5 3 7 7 7 0 6 8 8 .4 8 1 0 9 1 8 1 .1 1 2 9 0 6 2 8 .8 0 6 1 8 3 7
7 /2 0 /0 1  1 :00 1 5 :0 0 :0 0 5 8 1 .7 6 7 .6 -0 .5 1 6 - 0 .0 1 5 0 .5 0 1 4 1 5 6 3 .3 8 0 .0 2 9 7 6 1 0 .3 2 6 0 9 9 7 6 8 3 7 .1 3 1 1 8 4 0 0 .5 1 3 4 1 3 7 2 .4 3 6 8 0 0 3
7 /2 0 /0 1  4 :0 0 1 8 :0 0 :0 0 6 4 1 .7 7 .6 0 .1 1 7 0 .5 5 5 0 .4 3 8 3 6 1 9 8 .1 2 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 7 2 9 9 5 .5 5 1 0 9 1 9 3 .6 7 3 4 1 3 9 1 .2 6 6 8 0 0 3
7 /2 0 /0 1  7 :0 0 2 1 :0 0 :0 0 6 0 1 .6 6 5 .5 0 .4 8 6 0 .9 4 1 0 .4 5 5 3 7 6 4 1 .9 5 0 .0 2 6 4 3 6 0 .3 3 3 6 4 3 5 6 8 0 0 .1 4 9 4 4 4 2 .1 0 3 0 5 4 5 3 .6 5 5 4 6 9 0
7 /2 0 /0 1  1 0 :0 0 2 4 :0 0 :0 0 5 8 1 .6 7 6 .2 -0 .1 5 1 0 .2 8 5 0 .4 3 6 3 6 0 2 8 .4 4 0 .0 2 6 7 5 9 0 .3 3 2 8 6 1 6 2 0 9 2 .8 6 9 8 1 2 1 .3 0 2 8 8 8 4 5 .1 0 5 9 2 8 7
7 /2 0 /0 1  1 3 :0 0 2 7 :0 0 :0 0 7 0 1 .6 6 7 .6 -0 .5 4 0 -0 .1 9 2 0 .3 4 8 2 8 6 0 2 .6 8 0 .0 2 6 4 3 6 0 .3 3 3 6 4 3 7 0 4 8 0 .7 4 9 9 0 8 3 .4 2 2 9 5 8 0 7 .0 9 6 8 0 0 3
7 /2 0 /0 1  1 6 :0 0 3 0 :0 0 :0 0 7 2 1 .71 8 .2 0 .2 7 5 0 .5 8 2 0 .3 0 7 2 5 1 6 9 .5 4 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 7 7 4 1 4 .3 8 1 0 2 5 8 3 .9 2 3 0 2 5 0 1 .0 2 7 1 5 7 4
7 /2 0 /0 1  1 9 :0 0 3 3 :0 0 :0 0 7 2 1 .6 3 8 .2 0 .9 0 5 1 .2 4 5 0 .3 4 0 2 7 9 3 1 .4 7 0 .0 2 5 4 7 7 0 .3 3 6 0 3 1 7 2 2 1 4 .2 1 1 0 0 1 4 5 .6 8 3 0 4 0 9 4 .4 1 7 1 5 7 4
7 /2 0 /0 1  2 2 :0 0 3 6 :0 0 :0 0 6 4 1 .41 8 .2 0 .2 5 4 0 .6 5 9 0 .4 0 5 3 3 4 0 3 .6 7 0 .0 1 8 9 9 3 0 .3 5 5 6 3 1 5 8 6 9 9 .1 7 9 2 1 0 2 .8 4 2 8 8 3 7 2 .7 7 7 1 5 7 4
7 /2 1 /0 1  1 :0 0 3 9 :0 0 :0 0 7 4 1 .3 6 8 .2 -0 .5 5 8 -0 .1 9 1 0 .3 6 7 3 0 1 9 9 .3 8 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 5 5 7 9 0 .2 9 8 5 9 8 9 .6 7 2 6 7 1 3 8 .7 6 7 1 5 7 4
7 /2 1 /0 1  4 :0 0 4 2 :0 0 :0 0 7 0 1 .31 7 -0 .1 3 8 0 .1 8 9 0 .3 2 7 2 6 8 4 2 .1 3 0 .0 1 6 3 6 4 0 .3 6 6 0 0 9 4 7 1 5 2 .2 9 7 3 9 9 4 .4 2 2 3 9 9 7 6 .1 4 6 4 3 3 8
7 /2 1 /0 1  7 :0 0 4 5 :0 0 :0 0 7 4 1 .1 9 8 .9 0 .5 5 2 0 .9 0 3 0 .3 5 1 2 8 8 5 4 .5 5 0 .0 1 3 4 7 0 .3 8 0 0 1 9 4 9 3 3 7 .1 7 8 1 9 1 .6 5 2 2 8 2 7 9 .1 1 7 5 6 3 5
7 /2 1 /0 1  1 0 :0 0 4 8 :0 0 :0 0 7 6 1 .2 8 .2 0 .1 2 7 0 .4 8 9 0 .3 6 2 2 9 7 7 8 .8 4 0 .0 1 3 7 0 .3 7 8 7 7 8 4 6 8 9 3 .9 9 7 6 6 7 2 .8 3 2 3 2 2 9 6 .7 2 7 1 5 7 4
7 /2 1 /0 1  1 3 :0 0 5 1 :0 0 :0 0 7 0 1 .2 4 5 .8 -0 .5 8 2 - 0 .3 0 6 0 .2 7 6 2 2 5 8 4 .9 8 0 .0 1 4 6 4 1 0 .3 7 3 9 5 3 3 7 8 6 5 .3 5 6 0 4 5 0 .3 3 2 0 5 6 8 4 .7 5 5 6 6 8 2
7 /2 1 /0 1  1 6 :0 0 5 4 :0 0 :0 0 7 6 1 .2 5 6 .2 -0 .0 5 0 0 .1 1 4 0 .1 6 4 1 3 3 2 7 .7 1 0 .0 1 4 8 8 1 0 .3 7 2 7 8 4 0 2 7 2 .4 4 5 3 6 0 0 .1 5 1 7 1 0 7 5 .7 2 5 9 2 8 7
7 /2 1 /0 1  1 9 :0 0 5 7 :0 0 :0 0 7 8 1 .1 4 5 .8 0 .8 8 1 1 .1 1 9 0 .2 3 8 1 9 4 2 9 .9 8 0 .0 1 2 3 4 8 0 .3 8 6 4 5 1 3 3 4 5 5 .2 4 5 2 8 8 5 .2 2 5 6 6 8 2
7 /2 1 /0 1  2 2 :0 0 6 0 :0 0 :0 0 7 8 1 .0 3 8 .2 0 .5 4 8 0 .8 1 9 0 .2 7 1 2 2 1 6 9 .0 2 0 .0 1 0 0 5 4 0 .4 0 2 0 9 2 3 8 1 4 2 .1 3 6 0 3 1 1 .1 4 7 1 5 7 4
ite m s den o te d  in R E D  ink are taken  fro m  G a g e  6 2 5  loca te d  on FR F p ie r in 8 .3 6  M w a te r dep th  Is =  4 2 8 5 3 9 3 .8 1
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Jul 26-Aug 2, 2001 W a v e s  a t  8M S u r g e W a v e  M o m e n tu m  F lu x
D u ra t io n Dir H m O T p P r e d ic te d A c tu a l S u r g e S t Ao A , M f Ys Is S to r m  D e fin itio n
(h r) N (m ) ( s e c ) (m ) (m ) (m ) (n /m ) (n /m ) (n /m ) (n -h r /m ) (n /m )
8 /2 /0 1  3 :4 9 1 4 9 :4 9 :0 0 7 3 1 .3 8 11 .1 0 .1 7 2 0 .2 9 8 0 .1 2 6 1 0 2 1 5 .5 1 0 .0 1 8 1 8 3 0 .3 5 8 6 3 4 7 0 7 6 1 .1 3 8 0 9 7 6 .6 4 2 5 2 1 4 8 .1 0 8 7 7 7 1
8 /2 /0 1  6 :4 9 1 5 2 :4 9 :0 0 7 7 1 .2 8 1 0 .5 0 .3 5 8 0 .4 9 8 0 .1 4 0 1 1 3 6 0 .4 2 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 6 1 5 3 4 .9 2 7 2 8 9 5 .3 4 8 4 5 4 6
8 /2 /0 1  9 :4 9 1 5 5 :4 9 :0 0 8 3 1.31 1 0 .5 -0 .1 4 6 0 .0 2 0 .1 6 6 1 3 4 9 1 .9 1 0 .0 1 6 3 6 4 0 .3 6 6 0 0 9 6 3 4 4 6 .0 7 7 6 9 3 7 .9 8 8 4 5 4 6
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8/24/01 15:49 0:00:00 1 1 0 0 .46 6.7 -0.090 0.063 0.153 12425.32 0.001964 0.55107 11509.47 23934.79 62467
8/24/01 18:49 3:00:00 17 0 .62 3.1 -0.338 -0.172 0.166 13491.91 0.003596 0.490365 7757.262 21249.18 37167
8/24/01 21:49 6:00:00 27 0 .93 4.2 0.300 0.482 0.182 14806.98 0.008175 0.418473 19044.26 33851.24 45605
8/25/01 0:49 9:00:00 32 1.46 5.6 0.466 0.712 0.246 20092.98 0.020382 0.350819 47190.61 67283.59 151702.25 55358
8/25/01 3:49 12:00:00 41 1.52 5 .9 -0.126 0.219 0.345 28350.9 0.022115 0.345338 52029.66 80380.56 221496.23 57339
8/25/01 6:49 15:00:00 43 1.52 6.3 -0.376 -0.047 0.329 27009.61 0.022115 0.345338 54441.15 81450.76 242746.98 59929
8/25/01 9:49 18:00:00 39 1.69 6.7 0.303 0.522 0.219 17857.93 0.027412 0.331315 66565.2 84423.13 248810.83 62467
8/25/01 12:49 21:00:00 45 2 6.7 0.703 0.984 0.281 23001.19 0.038557 0.3102 86030.24 109031.43 290181.84 62467
8/25/01 15:49 24:00:00 56 2 .0 7 8.3 0.191 0.522 0.331 27177.13 0.04134 0.306056 103425.6 130602.76 359451.28 72161
8/25/01 18:49 27:00:00 46 1.94 8.3 -0.325 0.075 0.400 32981.22 0.03625 0.313917 93910.86 126892.08 386242.26 72161
8/25/01 21:49 30:00:00 48 1.95 6.7 0.031 0.349 0.318 26088.97 0.03663 0.313286 82746.72 108835.69 353591.66 62467
8/26/01 0:49 33:00:00 83 1 . 8 8 1 0 0.425 0.782 0.357 29358.56 0.034015 0.317796 100922.4 130280.97 358674.99 81813
8/26/01 3:49 36:00:00 58 1.76 8 .3 0.087 0.490 0.403 33234.66 0.029761 0.326099 81381.77 114616.43 367346.09 72161
8/26/01 6:49 39:00:00 87 1.83 10.5 -0.351 0.056 0.407 33572.72 0.032208 0.321164 100211.5 133784.21 372600.95 84546
8/26/01 9:49 42:00:00 73 1.81 1 0 0.041 0.306 0.265 21670.19 0.031499 0.322547 95615.48 117285.67 376604.82 81813
8/26/01 12:49 45:00:00 65 1.81 7.7 0.640 0.933 0.293 24001.12 0.031499 0.322547 80780.06 104781.18 333100.28 68604
8/26/01 15:49 48:00:00 70 1.57 1 0 0.421 0.758 0.337 27679.94 0.023613 0.340995 78328.49 106008.43 316184.42 81813
8/26/01 18:49 51:00:00 60 1.43 1 0 -0.213 0.105 0.318 26088.97 0.019543 0.353678 68903.95 94992.92 301502.03 81813
8/26/01 21:49 54:00:00 73 1.38 1 0 -0.169 0.052 0.221 18023.24 0.018183 0.358634 65657.75 83680.98 268010.86 81813
8/27/01 0:49 57:00:00 79 1 . 2 1 9.1 0.322 0.551 0.229 18684.87 0.013932 0.377551 51311.86 69996.73 230516.58 76776
8/27/01 3:49 60:00:00 81 1.13 8.3 0.242 0.479 0.237 19347.15 0.01213 0.387785 43609.92 62957.07 72161
8/27/01 6:49 63:00:00 80 1.04 7.7 -0.250 -0.030 0.220 17940.58 0.010253 0.400576 36737.47 54678.05 68604
Item s den o te d  in R E D  ink are taken  fro m  W a v e r id e r  630  b ou y  loca te d  in 17 m w a te r deo th  d ue  to  8 -m e te r  g a u g e  being ino p e ra tive  at th a t tim e




















































































9/10/01 19:00 0:00:00 80 1.46 13.6 -0.253 -0.199 0.054 4358.529 0.020382 0.350819 87949.26 92307.79 100643
9/10/01 22:00 3:00:00 82 1.5 12 0.112 0.086 -0.026 -2088.093 0.021529 0.347131 83480.18 81392.09 92504
9/11/01 1:00 6:00:00 92 1.61 13.6 0.393 0.389 -0.004 -321.6876 0.024848 0.337657 99830.01 99508.33 100643
9/11/01 4:00 9:00:00 90 1.62 13.6 0.015 0.147 0.132 10705.95 0.025161 0.336841 100643.3 111349.24 316286.35 100643
9/11/01 7:00 12:00:00 94 1.91 12 -0.309 -0.106 0.203 16536.91 0.035124 0.315835 115833.8 132370.68 365579.88 92504
9/11/01 10:00 15:00:00 98 1.9 12 0.176 0.377 0.201 16371.96 0.034752 0.316484 114994 131366.01 395605.03 92504
9/11/01 13:00 18:00:00 94 1.8 12 0.661 0.865 0.204 16619.4 0.031147 0.323246 106734.6 123354.04 382080.07 92504
9/11/01 16:00 21:00:00 70 1.54 13.6 0.323 0.565 0.242 19761.4 0.022708 0.343577 94211.1 113972.50 355989.81 100643
9/11/01 19:00 24:00:00 84 1.63 12 -0.241 0.000 0.241 19678.53 0.025477 0.336031 93273.82 112952.36 340387.29 92504
9/11/01 22:00 27:00:00 68 1.83 13.6 -0.08 0.095 0.175 14231.32 0.032208 0.321164 118326.7 132558.02 368265.56 100643
9/12/01 1:00 30:00:00 74 1.65 13.6 0.378 0.561 0.183 14889.26 0.026114 0.334433 103099 117988.21 375819.34 100643
9/12/01 4:00 33:00:00 74 1.46 13.6 0.184 0.445 0.261 21337.85 0.020382 0.350819 87949.26 109287.11 340912.97 100643
9/12/01 7:00 36:00:00 72 1.52 12 -0.302 -0.049 0.253 20673.64 0.022115 0.345338 84958.4 105632.04 322378.72 92504
9/12/01 10:00 39:00:00 80 1.59 12 -0.061 0.164 0.225 18353.97 0.024226 0.339311 90213.89 108567.86 321299.85 92504
9/12/01 13:00 42:00:00 82 1.54 12 0.599 0.801 0.202 16454.43 0.022708 0.343577 86447.01 102901.44 317203.96 92504
9/12/01 16:00 45:00:00 82 1.5 12 0.536 0.805 0.269 22002.7 0.021529 0.347131 83480.18 105482.88 312576.49 92504
9/12/01 19:00 48:00:00 80 1.58 12 -0.111 0.178 0.289 23667.65 0.023919 0.340149 89455.34 113122.99 327908.82 92504
9/12/01 22:00 51:00:00 80 1.67 12 -0.255 0.000 0.255 20839.63 0.026759 0.332861 96374.83 117214.46 345506.19 92504
9/13/01 1:00 54:00:00 84 1.64 10.7 0.259 0.527 0.268 21919.56 0.025794 0.335228 87086.28 109005.84 339330.46 85628
9/13/01 4:00 57:00:00 84 1.48 12 0.352 0.634 0.282 23084.46 0.020952 0.348957 82012.39 105096.85 321154.04 92504
9/13/01 7:00 60:00:00 72 1.42 12 -0.175 0.116 0.291 23834.37 0.019267 0.35465 77671.85 101506.21 309904.60 92504
9/13/01 10:00 63:00:00 78 1.44 12 -0.285 -0.059 0.226 18436.68 0.019821 0.352716 79108.2 97544.88 298576.64 92504
9/13/01 13:00 66:00:00 72 1.39 12 0.401 0.591 0.190 15465.48 0.018451 0.357623 75537.08 91002.56 282821.16 92504
9/13/01 16:00 69:00:00 60 1.43 12 0.712 0.923 0.211 17197.1 0.019543 0.353678 78388.71 95585.81 279882.54 92504
9/13/01 19:00 72:00:00 68 1.41 13.6 0.124 0.341 0.217 17692.66 0.018993 0.355631 84122.89 101815.55 296102.04 100643
9/13/01 22:00 75:00:00 62 1.49 12 -0.375 -0.199 0.176 14313.53 0.021239 0.34804 82744.98 97058.51 298311.10 92504
9/14/01 1:00 78:00:00 68 1.46 13.6 0.050 0.228 0.178 14477.97 0.020382 0.350819 87949.26 102427.23 299228.61 100643
9/14/01 4:00 81:00:00 72 1.59 13.6 0.487 0.684 0.197 16042.19 0.024226 0.339311 98211.37 114253.56 325021.18 100643
9/14/01 7:00 84:00:00 84 1.64 13.6 0.054 0.232 0.178 14477.97 0.025794 0.335228 102277.8 116755.74 346513.95 100643
9/14/01 10:00 87:00:00 74 1.68 13.6 -0.428 -0.247 0.181 14724.71 0.027085 0.332085 105578.3 120302.96 355588.06 100643
9/14/01 13:00 90:00:00 84 1.84 13.6 0.107 0.231 0.124 10052.11 0.032565 0.32048 119197.3 129249.42 374328.58 100643
9/14/01 16:00 93:00:00 84 2.24 13.6 0.795 1.089 0.294 24084.52 0.048507 0.296755 156108.1 180192.59 464163.03 100643
9/14/01 19:00 96:00:00 42 2.52 6.2 0.410 0.937 0.527 43789.25 0.061576 0.283398 118090.6 161879.87 513108.69 59287
9/14/01 22:00 99:00:00 54 2.73 7 -0.384 0.338 0.722 60699.94 0.072415 0.274666 143539.3 204239.26 549178.69 64338
9/15/01 1:00 102:00:00 40 2.92 7 -0.196 0.510 0.706 59298 0.082988 0.267535 159762.2 219060.19 634949.18 64338
9/15/01 4:00 105:00:00 56 2.76 6.6 0.530 1.258 0.728 61226.34 0.074036 0.273495 141424.3 202650.65 632566.26 61837
9/15/01 7:00 108:00:00 52 2.58 6.6 0.331 1.122 0.791 66775.31 0.064582 0.280803 127005.1 193780.39 594646.57 61837
9/15/01 10:00 111:00:00 60 2.37 8.2 -0.419 0.220 0.639 53455.32 0.054379 0.290281 125961.7 179417.03 559796.14 71574
9/15/01 13:00 114:00:00 58 2.5 7 -0.205 0.309 0.514 42675.47 0.060591 0.284283 124925.9 167601.37 520527.61 64338
9/15/01 16:00 117:00:00 62 2.5 6.6 0.721 1.257 0.536 44561.33 0.060591 0.284283 120815.7 165377.02 499467.58 61837
9/15/01 19:00 120:00:00 64 2.4 6.6 0.672 1.304 0.632 52847.5 0.055782 0.288856 113269.8 166117.32 497241.50 61837
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9/29/01 4:00 0:00:00 40 0.65 4.5 0 .933 1.016 0.083 6711.321 0.003957 0.481388 11953.27 18664.59 47774
9/29/01 7:00 3:00:00 28 0.79 5 0 .867 0.954 0.087 7036.508 0.005875 0.446039 17401.59 24438.10 51289
9/29/01 10:00 6:00:00 26 1.26 5.2 0 .293 0.451 0.158 12835.35 0.015123 0.371621 35752.15 48587.49 52662
9/29/01 13:00 9:00:00 32 1.38 5.5 0 .347 0 .577 0.230 18767.62 0.018183 0.358634 42761.82 61529.45 165175.41 54690
9/29/01 16:00 12:00:00 48 1.51 5.8 0 .998 1.289 0.291 23834.37 0.021821 0.34623 50904.75 74739.12 204402.85 56682
9/29/01 19:00 15:00:00 50 1.91 6.6 0 .994 1.427 0.433 35774.01 0.035124 0.315835 79401.72 115175.73 284872.28 61837
9/29/01 22:00 18:00:00 58 2.73 8.2 0.32 0.972 0.652 54585.45 0.072415 0.274666 156573.7 211159.10 489502.26 71574
9/30/01 1:00 21:00:00 62 3.33 10.7 0 .236 1.026 0.790 66686.92 0.108293 0.254138 244847.2 311534.16 784039.89 85628
9/30/01 4:00 24:00:00 56 3.37 12 0 . 8 8 1 1.448 0.567 47226.94 0.110944 0.252954 264271.5 311498.45 934548.91 92504
9/30/01 7:00 27:00:00 72 3.21 12 0 .998 1.657 0.659 55194.68 0.100534 0.257811 245568.8 300763.44 918392.83 92504
9/30/01 10:00 30:00:00 66 3.08 12 0 .385 1.085 0.700 58772.94 0.092458 0.262012 230804.8 289577.71 885511.72 92504
9/30/01 13:00 33:00:00 64 3.04 12 0 .233 0.846 0.613 51200.17 0.090042 0.263355 226340.3 277540.52 850677.34 92504
9/30/01 16:00 36:00:00 70 3.12 12 0 .876 1.532 0.656 54933.52 0.094907 0.260694 235306.1 290239.64 851670.23 92504
9/30/01 19:00 39:00:00 74 3.17 12 1.076 1.748 0.672 56327.42 0.098013 0.259078 240984.6 297312.03 881327.50 92504
9/30/01 22:00 42:00:00 60 3.04 13.6 0 .427 1.289 0.862 73076.75 0.090042 0.263355 241764.6 314841.33 918230.03 100643
10/1/01 1:00 45:00:00 64 2.68 12 -0.303 0.524 0.827 69964.07 0.069754 0.276658 187834.7 257798.78 858960.16 92504
10/1/01 4:00 48:00:00 58 2.43 12 0.296 1.056 0.760 64039.88 0.057203 0.287457 162889.6 226929.47 727092.37 92504
10/1/01 7:00 51:00:00 72 2.37 12 0.609 1.338 0.729 61314.1 0.054379 0.290281 157124.7 218438.81 668052.41 92504
10/1/01 10:00 54:00:00 72 2.16 12 0.066 0.789 0.723 60787.65 0.045062 0.301005 137632.2 198419.85 625287.99 92504
10/1/01 13:00 57:00:00 72 2.28 12 -0.29 0.351 0.641 53629.08 0.050277 0.294708 148639.9 202268.98 601033.24 92504
10/1/01 16:00 60:00:00 64 2.15 12 0.253 0.834 0.581 48433.93 0.04464 0.301551 136730.7 185164.66 581150.46 92504
10/1/01 19:00 63:00:00 64 2.17 12 0.649 1.25 0.601 50161.63 0.045485 0.300462 138536.1 188697.74 560793.60 92504
10/1/01 22:00 66:00:00 72 1.89 12 0.108 0.745 0.637 53281.61 0.034383 0.317138 114156.8 167438.44 534204.26 92504
10/2/01 1:00 69:00:00 76 1.58 12 -0.353 0.186 0.539 44818.87 0.023919 0.340149 89455.34 134274.21 452568.97 92504
10/2/01 4:00 72:00:00 60 1.31 12 0.161 0.567 0.406 33488.19 0.016364 0.366009 69960.98 103449.16 356585.06 92504
10/2/01 7:00 75:00:00 72 1.14 12 0.676 1 0.324 26590.99 0.012348 0.386451 58682.79 85273.78 283084.41 92504
10/2/01 10:00 78:00:00 72 1.06 12 0.247 0.543 0.296 24251.33 0.010656 0.397603 53649.02 77900.35 92504
10/2/01 13:00 81:00:00 72 1 10.7 -0.31 -0.013 0.297 24334.76 0.00947 0.406766 45538.45 69873.21 85628
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Oct 27-29, 2001 Waves at 8M Surge Wave Momentum Flux
Duration Dir HmO Tp Predicted Actual Surge ST Ao Ai Mf r s Is Storm Definition
(hr) N (m) (sec) (m) (m) (m) (n/m) (n/m) (n/m) (n-hr/m) (n/m)
10/27/01 16:00 0:00:00 22 0.59 5.5 0.535 0.503 -0.032 -2568.996 0.003252 0.499967 12745.28 10176.28 54690
10/27/01 19:00 3:00:00 16 0.79 4.8 0.192 0.200 0.008 643.8578 0.005875 0.446039 16779.29 17423.15 49897
10/27/01 22:00 6:00:00 30 1.49 6.2 -0.256 -0.184 0.072 5817.887 0.021239 0.34804 52253.25 58071.14 59287
10/28/01 1:00 9:00:00 32 1.44 6.2 0.018 0.150 0.132 10705.95 0.019821 0.352716 49649.06 60355.01 177639.22 59287
10/28/01 4:00 12:00:00 48 1.67 6.6 0.503 0.823 0.320 26256.27 0.026759 0.332861 64731.77 90988.04 227014.57 61837
10/28/01 7:00 15:00:00 50 2.02 7 0.301 0.601 0.300 24585.09 0.039342 0.308996 89756.1 114341.19 307993.85 64338
10/28/01 10:00 18:00:00 50 2.02 7 -0.194 0.100 0.294 24084.52 0.039342 0.308996 89756.1 113840.62 342272.72 64338
10/28/01 13:00 21:00:00 60 1.99 7.6 -0.014 0.203 0.217 17692.66 0.038168 0.310809 92326.74 110019.40 335790.03 68003
10/28/01 16:00 24:00:00 50 1.73 7.6 0.524 0.731 0.207 16866.92 0.028742 0.328298 74905.96 91772.88 302688.42 68003
10/28/01 19:00 27:00:00 56 1.57 7.6 0.338 0.584 0.246 20092.98 0.023613 0.340995 64958.48 85051.46 265236.51 68003
10/28/01 22:00 30:00:00 58 1.43 8.2 -0.258 -0.052 0.206 16784.4 0.019543 0.353678 59879.73 76664.13 242573.39 71574
10/29/01 1:00 33:00:00 64 1.3 6.6 -0.119 0.070 0.189 15383.13 0.016112 0.367107 44663.54 60046.66 205066.19 61837
10/29/01 4:00 36:00:00 64 1.17 5.8 0.520 0.669 0.149 12097.48 0.013015 0.382546 34754.14 46851.62 56682
10/29/01 7:00 39:00:00 72 1.08 8.2 0.474 0.604 0.130 10542.43 0.011067 0.394708 40640.21 51182.64 71574
Is =  2 4 0 6 2 7 4 .9 2





























































Nov 4-7, 2001 Waves at 8M Surge Wave Momentum Flux
Duration Dir HmO Tp Predicted Actual Surge ST Ao A, Mf Ts Is Storm Definition
(hr) N (m) (sec) (m) (m) (m) (n/m) (n/m) (n/m) (n-hr/m) (n/m)
11/4/01 22:00 0:00:00 90 0.89 10.7 0.460 0.582 0.122 9888.755 0.007479 0.425729 39498.68 49387.44 85628
11/5/01 1:00 3:00:00 88 0.77 10.7 -0.066 0.067 0.133 10787.72 0.005577 0.450533 33299.46 44087.18 85628
11/5/01 4:00 6:00:00 90 0.77 10.7 -0.342 -0.297 0.045 3630.071 0.005577 0.450533 33299.46 36929.53 85628
11/5/01 7:00 9:00:00 20 1.58 5.5 0.298 0.471 0.173 14066.94 0.023919 0.340149 52614.86 66681.79 155416.99 54690
11/5/01 10:00 12:00:00 32 1.97 6.6 0.765 0.940 0.175 14231.32 0.037395 0.312039 83268.4 97499.72 246272.27 61837
11/5/01 13:00 15:00:00 48 2.09 7 0.216 0.441 0.225 18353.97 0.042153 0.304907 94571.44 112925.41 315637.69 64338
11/5/01 16:00 18:00:00 78 1.8 13.6 -0.357 -0.085 0.272 22252.19 0.031147 0.323246 115730.3 137982.52 376361.89 100643
11/5/01 19:00 21:00:00 74 1.81 13.6 -0.039 0.193 0.232 18933.15 0.031499 0.322547 116593.2 135526.35 410263.31 100643
11/5/01 22:00 24:00:00 80 1.73 13.6 0.451 0.708 0.257 21005.66 0.028742 0.328298 109762.7 130768.41 399442.14 100643
11/6/01 1:00 27:00:00 54 2.06 6.6 0.099 0.450 0.351 28854.55 0.040936 0.306636 89216.3 118070.85 373258.89 61837
11/6/01 4:00 30:00:00 52 2.34 7 -0.345 0.004 0.349 28686.63 0.052993 0.29173 112646.2 141332.82 389105.51 64338
11/6/01 7:00 33:00:00 54 2.04 7.6 0.078 0.377 0.299 24501.63 0.040135 0.307808 95852.82 120354.46 392530.91 68003
11/6/01 10:00 36:00:00 40 1.94 7.6 0.722 1.016 0.294 24084.52 0.03625 0.313917 88857.09 112941.61 349944.10 68003
11/6/01 13:00 39:00:00 58 1.62 8.2 0.410 0.693 0.283 23167.74 0.025161 0.336841 71574.82 94742.56 311526.26 71574
11/6/01 16:00 42:00:00 60 1.44 7.6 -0.255 0.051 0.306 25086.02 0.019821 0.352716 57317.42 82403.44 265719.00 68003
11/6/01 19:00 45:00:00 80 1.4 12 -0.200 0.015 0.215 17527.43 0.018721 0.356622 76246.03 93773.46 264265.36 92504
11/6/01 22:00 48:00:00 58 1.38 8.9 0.357 0.575 0.218 17775.29 0.018183 0.358634 60392.78 78168.07 257912.29 75635
11/7/01 1:00 51:00:00 82 1.27 12 0.248 0.552 0.304 24919 0.015367 0.370474 67236.99 92155.99 255486.08 92504
11/7/01 4:00 54:00:00 66 1.18 12 -0.248 -0.023 0.225 18353.97 0.013242 0.381275 61265.84 79619.81 92504
11/7/01 7:00 57:00:00 70 1.06 12 -0.121 -0.049 0.072 5817.887 0.010656 0.397603 53649.02 59466.90 92504
Is=  4 7 6 3 1 4 2 .6 9
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11/26/01 10:00 0:00:00 84 1.07 8.9 -0.218 -0.184 0.034 2740.84 0.010861 0.396146 42826.77 45567.61 75635
11/26/01 13:00 3:00:00 88 1.18 10.7 0.076 0.111 0.035 2821.629 0.013242 0.381275 56136.49 58958.12 85628
11/26/01 16:00 6:00:00 82 1.43 12 0.446 0.595 0.149 12097.48 0.019543 0.353678 78388.71 90486.18 92504
11/26/01 19:00 9:00:00 86 1.52 12 0.096 0.309 0.213 17362.24 0.022115 0.345338 84958.4 102320.64 289210.24 92504
11/26/01 22:00 12:00:00 90 1.67 13.6 -0.345 -0.114 0.231 18850.38 0.026759 0.332861 104749.2 123599.58 338880.33 100643
11/27/01 1:00 15:00:00 86 1.98 13.6 0.016 0.249 0.233 19015.93 0.03778 0.311422 131655.1 150671.06 411405.96 100643
11/27/01 4:00 18:00:00 88 1.98 13.6 0.576 0.768 0.192 15630.2 0.03778 0.311422 131655.1 147285.33 446934.60 100643
11/27/01 7:00 21:00:00 76 1.94 13.6 0.347 0.544 0.197 16042.19 0.03625 0.313917 128044.6 144086.84 437058.26 100643
11/27/01 10:00 24:00:00 80 1.83 13.6 -0.238 -0.052 0.186 15136.15 0.032208 0.321164 118326.7 133462.84 416324.53 100643
11/27/01 13:00 27:00:00 92 1.75 13.6 -0.100 0.016 0.116 9398.924 0.02942 0.326826 111454.8 120853.71 381474.84 100643
11/27/01 16:00 30:00:00 80 1.59 13.6 0.432 0.580 0.148 12015.54 0.024226 0.339311 98211.37 110226.91 346620.93 100643
11/27/01 19:00 33:00:00 74 1.52 13.6 0.234 0.346 0.112 9072.571 0.022115 0.345338 92629.6 101702.17 317893.62 100643
11/27/01 22:00 36:00:00 86 1.38 13.6 -0.361 -0.251 0.110 8909.454 0.018183 0.358634 81859.54 90768.99 288706.75 100643
11/28/01 1:00 39:00:00 74 1.38 13.6 -0.140 -0.014 0.126 10215.51 0.018183 0.358634 81859.54 92075.05 100643
11/28/01 4:00 42:00:00 72 1.28 13.6 0.580 0.698 0.118 9562.161 0.015614 0.369339 74492.39 84054.55 100643
Is =  3 6 7 4 5 1 0 .0 5
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12/2/01 1:00 0:00:00 86 0.67 9.7 -0.492 -0.495 -0.003 -241.2808 0.004208 0.475718 25917.68 25676.40 80151
12/2/01 4:00 3:00:00 82 0.67 8.9 -0.083 -0.110 -0.027 -2168.269 0.004208 0.475718 23879.76 21711.49 75635
12/2/01 7:00 6:00:00 86 1.19 8.9 0.757 0.851 0.094 7605.972 0.01347 0.380019 49337.1 56943.07 75635
12/2/01 10:00 9:00:00 24 1.44 5.5 0.534 0.689 0.155 12589.3 0.019821 0.352716 45625.55 58214.85 172736.88 54690
12/2/01 13:00 12:00:00 34 1.51 5.8 -0.338 -0.173 0.165 13409.81 0.021821 0.34623 50904.75 64314.56 183794.12 56682
12/2/01 16:00 15:00:00 52 1.72 5.8 -0.337 -0.152 0.185 15053.84 0.028407 0.329043 62164.88 77218.72 212299.92 56682
12/2/01 19:00 18:00:00 56 1.73 6.2 0.357 0.599 0.242 19761.4 0.028742 0.328298 65532.82 85294.22 243769.40 59287
12/2/01 22:00 21:00:00 62 1.59 6.2 0.308 0.573 0.265 21670.19 0.024226 0.339311 57630.38 79300.57 246892.19 59287
12/3/01 1:00 24:00:00 60 1.56 5.8 -0.384 -0.152 0.232 18933.15 0.023309 0.341848 53497.92 72431.07 227597.47 56682
12/3/01 4:00 27:00:00 72 1.56 6.6 -0.271 -0.092 0.179 14560.21 0.023309 0.341848 58439.05 72999.26 218145.49 61837
12/3/01 7:00 30:00:00 78 1.46 7.6 0.593 0.740 0.147 11933.62 0.020382 0.350819 58466.98 70400.59 215099.77 68003
12/3/01 10:00 33:00:00 80 1.31 7.6 0.684 0.786 0.102 8257.391 0.016364 0.366009 50078.03 58335.42 193104.02 68003
12/3/01 13:00 36:00:00 78 1.2 7 -0.136 -0.034 0.102 8257.391 0.0137 0.378778 41596.91 49854.30 64338
12/3/01 16:00 39:00:00 76 1.18 6.6 -0.442 -0.332 0.110 8909.454 0.013242 0.381275 38835.75 47745.21 61837
Is =  1 9 1 3 4 3 9 .2 6
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Dec 8-16, 2001 Waves at 8M Surge Wave Momentum Flux
Duration Dir HmO Tp Predicted Actual Surge ST Ao A, Mf Ts Is Storm Definition
(hr) N (m) (sec) (m) .M (m) (n/m) (n/rn) (n/m) (n-hr/m) (n/m)
12/15/01 7:00 153:00:00 76 0.63 13.6 0.789 0.913 0.124 10052.11 0.003714 0.487307 33603.35 43655.46 100643
12/15/01 10:00 156:00:00 20 1.5 5.2 0.330 0.497 0.167 13574.03 0.021529 0.347131 46713.56 60287.59 155914.58 52662
12/15/01 13:00 159:00:00 30 1.81 6.6 -0.495 -0.284 0.211 17197.1 0.031499 0.322547 73133.65 90330.75 225927.51 61837
12/15/01 16:00 162:00:00 42 1.79 7 -0.267 -0.029 0.238 19429.98 0.030798 0.323951 74700.83 94130.81 276692.33 64338
12/15/01 19:00 165:00:00 34 1.64 6.6 0.406 0.629 0.223 18188.58 0.025794 0.335228 62988.49 81177.08 262961.83 61837
12/15/01 22:00 168:00:00 32 1.68 6.2 0.157 0.406 0.249 20341.78 0.027085 0.332085 62660.66 83002.44 246269.27 59287
12/16/01 1:00 171:00:00 36 1.52 6.2 -0.486 -0.238 0.248 20258.84 0.022115 0.345338 53842.83 74101.66 235656.15 59287
12/16/01 4:00 174:00:00 68 1.3 7.6 -0.157 0.013 0.170 13820.44 0.016112 0.367107 49537.96 63358.40 206190.10 68003
12/16/01 7:00 177:00:00 56 1.16 7 0.690 0.832 0.142 11524.14 0.012791 0.383832 39648.63 51172.77 64338
12/16/01 10:00 180:00:00 58 1.03 7 0.517 0.754 0.237 19347.15 0.010054 0.402092 33584.95 52932.10 64338
Is=  1 0 4 3 2 0 4 7 .1 4
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2/4/02 10:00 0:00:00 108 0.48 8.9 0.050 0.256 0.206 16784.4 0.002141 0.541975 16456.29 33240.70 75635
2/4/02 13:00 3:00:00 108 0.41 8.9 0.378 0.648 0.270 22085.85 0.001556 0.57643 14000.32 36086.17 75635
2/4/02 16:00 6:00:00 20 0.84 5 -0.092 0.232 0.324 26590.99 0.006652 0.435463 19004.44 45595.43 51289
2/4/02 19:00 9:00:00 22 1.66 6.2 -0.527 -0.257 0.270 22085.85 0.026436 0.333643 61527.28 83613.13 193812.84 59287
2/4/02 22:00 12:00:00 24 1.79 6.6 -0.026 0.251 0.277 22668.2 0.030798 0.323951 71906.62 94574.82 267281.92 61837
2/5/021:00 15:00:00 32 1.88 7 0.553 0.932 0.379 31209.69 0.034015 0.317796 80451.29 111660.98 309353.70 64338
2/5/02 4:00 18:00:00 32 1.86 7 0.245 0.703 0.458 37897.05 0.033286 0.319128 79157.71 117054.76 343073.62 64338
2/5/02 7:00 21:00:00 50 1.75 7.6 -0.380 0.020 0.400 32981.22 0.02942 0.326826 76191.1 109172.32 339340.62 68003
2/5/02 10:00 24:00:00 50 1.66 7.6 -0.213 0.049 0.262 21420.92 0.026436 0.333643 70480.74 91901.66 301610.97 68003
2/5/02 13:00 27:00:00 34 1.44 7.6 0.285 0.592 0.307 25169.54 0.019821 0.352716 57317.42 82486.97 261582.94 68003
2/5/02 16:00 30:00:00 54 1.14 7.6 0.096 0.434 0.338 27763.77 0.012348 0.386451 41227.96 68991.73 227218.05 68003
2/5/02 19:00 33:00:00 70 0.95 7.6 -0.451 -0.189 0.262 21420.92 0.008535 0.415006 32183.62 53604.54 183894.41 68003
2/5/02 22:00 36:00:00 74 0.83 8.9 -0.261 -0.164 0.097 7850.179 0.006493 0.437507 30937.05 38787.23 75635
2/6/02 1:00 39:00:00 72 0.67 8.9 0.438 0.508 0.070 5655.575 0.004208 0.475718 23879.76 29535.33 75635
I s =  2 4 2 7 1 6 9 .0 6













































































2/17/02 13:00 0:00:00 20 0.93 5.2 0.117 0.274 0.157 12753.32 0.008175 0.418473 22771.64 35524.96 52662
2/17/02 16:00 3:00:00 20 1.02 5.2 -0.389 -0.186 0.203 16536.91 0.009857 0.403629 26066.52 42603.43 52662
2/17/02 19:00 6:00:00 24 0.91 5.5 -0.130 0.105 0.235 19181.52 0.007823 0.422046 23134.66 42316.18 54690
2/17/02 22:00 9:00:00 26 1.63 6.2 0.430 0.612 0.182 14806.98 0.025477 0.336031 59843.83 74650.81 175450.48 59287
2/18/02 1:00 12:00:00 32 1.5 6.6 0.243 0.473 0.230 18767.62 0.021529 0.347131 55122.29 73889.91 222811.08 61837
2/18/02 4:00 15:00:00 30 1.57 6.6 -0.252 -0.019 0.233 19015.93 0.023613 0.340995 58999.8 78015.73 227858.46 61837
2/18/02 7:00 18:00:00 32 1.67 6.6 -0.158 0.139 0.297 24334.76 0.026759 0.332861 64731.77 89066.53 250623.39 61837
2/18/02 10:00 21:00:00 46 1.81 7 0.319 0.582 0.263 21504 0.031499 0.322547 75962.98 97466.99 279800.27 64338
2/18/02 13:00 24:00:00 52 1.69 7.6 0.181 0.404 0.223 18188.58 0.027412 0.331315 72363.37 90551.96 282028.42 68003
2/18/02 16:00 27:00:00 66 1.52 9.7 -0.313 -0.088 0.225 18353.97 0.022115 0.345338 73346.83 91700.80 273379.14 80151
2/18/02 19:00 30:00:00 64 1.45 9.7 -0.228 -0.059 0.169 13738.29 0.0201 0.351763 68731.43 82469.73 261255.80 80151
2/18/02 22:00 33:00:00 72 1.48 10.7 0.336 0.490 0.154 12507.3 0.020952 0.348957 75705.09 88212.40 256023.18 85628
2/19/02 1:00 36:00:00 68 1.46 10.7 0.339 0.484 0.145 11769.8 0.020382 0.350819 74328.1 86097.90 261465.44 85628
2/19/02 4:00 39:00:00 52 1.35 10.7 -0.132 0.008 0.140 11360.42 0.017392 0.36173 66938.15 78298.58 246594.71 85628
2/19/02 7:00 42:00:00 58 1.36 10.7 -0.244 -0.118 0.126 10215.51 0.017654 0.360687 67597.07 77812.58 85628
2/19/02 10:00 45:00:00 80 1.48 12 0.170 0.319 0.149 12097.48 0.020952 0.348957 82012.39 94109.87 257883.67 92504
2/19/02 13:00 48:00:00 84 1.8 13.6 0.226 0.408 0.182 14806.98 0.031147 0.323246 115730.3 130537.31 336970.77 100643
2/19/02 16:00 51:00:00 86 1.88 13.6 -0.207 -0.007 0.200 16289.5 0.034015 0.317796 122705.5 138994.99 404298.45 100643
2/19/02 19:00 54:00:00 74 1.98 13.6 -0.321 -0.157 0.164 13327.71 0.03778 0.311422 131655.1 144982.84 425966.75 100643
2/19/02 22:00 57:00:00 86 1.91 13.6 0.197 0.311 0.114 9235.727 0.035124 0.315835 125363.6 134599.29 419373.19 100643
2/20/02 1:00 60:00:00 88 1.67 13.6 0.417 0.576 0.159 12917.38 0.026759 0.332861 104749.2 117666.58 378398.80 100643
2/20/02 4:00 63:00:00 84 1.57 13.6 0.018 0.210 0.192 15630.2 0.023613 0.340995 96603.3 112233.50 344850.12 100643
2/20/02 7:00 66:00:00 76 1.59 13.6 -0.298 -0.120 0.178 14477.97 0.024226 0.339311 98211.37 112689.34 337384.26 100643
2/20/02 10:00 69:00:00 68 1.63 13.6 0.008 0.192 0.184 14971.54 0.025477 0.336031 101459.2 116430.76 343680.15 100643
2/20/02 13:00 72:00:00 84 1.51 13.6 0.249 0.377 0.128 10378.95 0.021821 0.34623 91842.85 102221.80 327978.85 100643
2/20/02 16:00 75:00:00 74 1.49 13.6 -0.085 0.053 0.138 11196.74 0.021239 0.34804 90277.38 101474.12 305543.88 100643
2/20/02 19:00 78:00:00 76 1.48 13.6 -0.384 -0.282 0.102 8257.391 0.020952 0.348957 89498.65 97756.05 298845.25 100643
2/20/02 22:00 81:00:00 78 1.42 13.6 0.028 0.173 0.145 11769.8 0.019267 0.35465 84882.77 96652.56 100643
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3/2/02 10:00 0:00:00 72 0.74 4.5 0.665 0.516 -0.149 -11874.24 0.005146 0.457589 14400.05 2525.81 47774
3/2/02 13:00 3:00:00 80 0.94 5.8 -0.094 -0.170 -0.076 -6084.552 0.008354 0.416727 25332.25 19247.70 56682
3/2/02 16:00 6:00:00 112 1.38 6.2 -0.656 -0.712 -0.056 -4488.985 0.018183 0.358634 46598.83 42109.84 59287
3/2/02 19:00 9:00:00 110 1.96 8.2 0.049 -0.049 -0.098 -7835.031 0.037011 0.31266 94629.38 86794.35 193356.29 71574
3/2/02 22:00 12:00:00 110 2.55 8.9 0.735 0.725 -0.010 -803.9172 0.06307 0.28209 147574.8 146770.88 350347.85 75635
3/3/02 1:00 15:00:00 98 2.42 10.7 0.138 0.145 0.007 563.3404 0.056728 0.287921 151576.7 152140.06 448366.41 85628
3/3/02 4:00 18:00:00 106 2.13 10.7 -0.593 -0.680 -0.087 -6960.4 0.043803 0.302655 125887.4 118926.95 406600.51 85628
3/3/02 7:00 21:00:00 108 1.97 10.7 -0.144 -0.245 -0.101 -8073.355 0.037395 0.312039 112573.6 104500.23 335140.77 85628
3/3/02 10:00 24:00:00 98 1.97 10.7 0.572 0.534 -0.038 -3049.536 0.037395 0.312039 112573.6 109524.05 321036.42 85628
3/3/02 13:00 27:00:00 94 1.66 10.7 0.139 0.222 0.083 6711.321 0.026436 0.333643 88554.24 95265.56 307184.42 85628
3/3/02 16:00 30:00:00 104 1.54 10.7 -0.581 -0.513 0.068 5493.304 0.022708 0.343577 79897.18 85390.49 270984.07 85628
3/3/02 19:00 33:00:00 108 1.56 9.7 -0.217 -0.281 -0.064 -5127.695 0.023309 0.341848 76038.95 70911.25 80151
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4/11/02 4:00 0:00:00 44 1.19 6.6 0.177 0.124 -0.053 -4249.303 0.01347 0.380019 39308.41 35059.11 61837
4/11/02 7:00 3:00:00 74 1.18 6.6 0.521 0.474 -0.047 -3769.668 0.013242 0.381275 38835.75 35066.08 61837
4/11/02 10:00 6:00:00 72 1.37 6.2 -0.034 -0.054 -0.020 -1606.829 0.017918 0.359656 46098.42 44491.60 59287
4/11/02 13:00 9:00:00 74 1.64 6.6 -0.410 -0.423 -0.013 -1044.896 0.025794 0.335228 62988.49 61943.59 159652.78 61837
4/11/02 16:00 12:00:00 76 1.9 7.6 0.152 0.122 -0.030 -2408.735 0.034752 0.316484 86122.16 83713.42 218485.52 68003
4/11/02 19:00 15:00:00 64 2.04 10.7 0.605 0.627 0.022 1772.157 0.040135 0.307808 118322.4 120094.56 305711.97 85628
4/11/02 22:00 18:00:00 70 1.92 10.7 0.116 0.202 0.086 6955.196 0.035497 0.315191 108540.1 115495.25 353384.71 85628
4/12/02 1:00 21:00:00 62 1.71 10.7 -0.412 -0.320 0.092 7443.218 0.028073 0.329794 92267.82 99711.04 322809.43 85628
4/12/02 4:00 24:00:00 78 1.62 10.7 0.007 0.091 0.084 6792.603 0.025161 0.336841 85628.34 92420.94 288197.97 85628
4/12/02 7:00 27:00:00 82 1.57 10.7 0.528 0.614 0.086 6955.196 0.023613 0.340995 82027.45 88982.65 272105.38 85628
4/12/0210:00 30:00:00 86 1.5 10.7 0.110 0.191 0.081 6548.788 0.021529 0.347131 77092.29 83641.08 258935.59 85628
4/12/02 13:00 33:00:00 8 2 1 .6 1 9 . 8 -0.433 -0.338 0.095 7687.364 0.024848 0.337657 80012.03 87699.39 257010.70 80707
4/12/02 16:00 36:00:00 72 1.47 10.7 0.011 0.081 0.070 5655.575 0.020666 0.349884 75015.32 80670.90 252555.43 85628
4/12/0219:00 39:00:00 72 1.33 10.7 0.638 0.642 0.004 321.8484 0.016874 0.363847 65628.11 65949.96 85628
4/12/02 22:00 42:00:00 82 1.25 10.7 0.291 0.261 -0.030 -2408.735 0.014881 0.37278 60492.27 58083.53 85628
Items denoted in RED ink are taken from  W averider 630 bouv located in 17 m w ater deptn due to 8-m eter gauge being inoperative at tha t tim e
Is = 2688849.49
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May 4-6, 2002 Waves at 8M Surge Wave Momentum Flux
Duration Dir HmO Tp Predicted Actual Surge S T Ao A, Mf Ts Is Storm Definition
(hr) N (m) (sec) (m) (m) (m) (n/m) (n/m) (n/m) (n-hr/m) (n/m)
5/4/02 19:00 0:00:00 112 1.07 5.2 -0.214 -0.145 0.069 5574.435 0.010861 0.396146 27977.24 33551.67 52662
5/4/02 22:00 3:00:00 118 1.25 5.8 -0.037 0.002 0.039 3144.885 0.014881 0.37278 38318.96 41463.85 56682
5/5/02 1:00 6:00:00 92 1.39 7 0.417 0.509 0.092 7443.218 0.018451 0.357623 51372.76 58815.98 64338
5/5/02 4:00 9:00:00 94 1.79 7.6 0.308 0.387 0.079 6386.295 0.030798 0.323951 78789 85175.30 215986.91 68003
5/5/02 7:00 12:00:00 40 2.11 6.2 -0.199 -0.018 0.181 14724.71 0.042974 0.303774 89145.76 103870.47 283568.65 59287
5/5/02 10:00 15:00:00 48 1.84 6.2 -0.197 -0.030 0.167 13574.03 0.032565 0.32048 72045.15 85619.17 284234.47 59287
5/5/02 13:00 18:00:00 52 1.72 6.6 0.253 0.433 0.180 14642.46 0.028407 0.329043 67682.16 82324.62 251915.69 61837
5/5/02 16:00 21:00:00 76 1.55 7 0.301 0.523 0.222 18105.91 0.023008 0.342709 60262.62 78368.52 241039.71 64338
5/5/02 19:00 24:00:00 80 1.34 7.6 -0.116 0.020 0.136 11033.1 0.017132 0.362783 51712.68 62745.79 211671.46 68003
5/5/02 22:00 27:00:00 82 1.2 7 -0.168 -0.147 0.021 1691.499 0.0137 0.378778 41596.91 43288.41 64338
5/6/02 1:00 30:00:00 86 1.15 7 0.298 0.308 0.010 804.9228 0.012569 0.385134 39167.59 39972.51 64338
Is= 1488416.89
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( s e c )
P r e d ic te d
(m )
A ctu a l
(m )









(n -h r/m )
S to rm  D efin ition  
(n /m )
1 0 /5 /0 2  1 6 :0 0 0 :0 0 :0 0 1 0 2 0 .9 2 9 .7 0 .4 6 4 0 .5 3 6 0 .0 7 2 5 8 1 7 .8 8 7 0 .0 0 7 9 9 8 0 .4 2 0 2 4 6 3 7 8 5 8 .0 3 4 3 6 7 5 .9 2 8 0 1 5 1
1 0 /5 /0 2  1 9 :0 0 3 :0 0 :0 0 1 0 8 0 .8 2 8 .9 0 .7 9 1 0 .8 7 4 0 .0 8 3 6 7 1 1 .3 2 1 0 .0 0 6 3 3 5 0 .4 3 9 5 8 6 3 0 4 7 5 .1 9 3 7 1 8 6 .5 1 7 5 6 3 5
1 0 /5 /0 2  2 2 :0 0 6 :0 0 :0 0 1 0 4 0 .7 9 8 .9 - 0 .0 6 3 0 .0 6 0 0 .1 2 3 9 9 7 0 .4 2 9 0 .0 0 5 8 7 5 0 .4 4 6 0 3 9 2 9 1 0 6 .0 3 3 9 0 7 6 .4 6 7 5 6 3 5
1 0 /6 /0 2  1 :0 0 9 :0 0 :0 0 1 2 1 .3 2 5 - 0 .5 4 4 -0 .3 5 1 0 .1 9 3 1 5 7 1 2 .5 8 0 .0 1 6 6 1 8 0 .3 6 4 9 2 2 3 7 2 9 1 .4 2 5 3 0 0 4 .0 0 1 3 8 1 2 0 .6 9 5 1 2 8 9
1 0 /6 /0 2  4 :0 0 1 2 :0 0 :0 0 2 4 1.81 5 .8 0 .2 9 3 0 .4 6 1 0 .1 6 8 1 3 6 5 6 .1 6 0 .0 3 1 4 9 9 0 .3 2 2 5 4 7 6 7 2 8 4 .8 4 8 0 9 4 1 .0 0 2 0 0 9 1 7 .5 0 5 6 6 8 2
1 0 /6 /0 2  7 :0 0 1 5 :0 0 :0 0 4 2 1 .8 2 6 .6 0 .8 6 2 1 .1 7 2 0 .3 1 0 2 5 4 2 0 .1 7 0 .0 3 1 8 5 2 0 .3 2 1 8 5 2 7 3 7 5 0 .5 9 9 1 7 0 .6 7 2 7 0 1 6 7 .5 0 6 1 8 3 7
1 0 /6 /0 2  1 0 :0 0 1 8 :0 0 :0 0 6 4 1 .6 6 6 .6 0 .1 1 5 0 .5 3 8 0 .4 2 3 3 4 9 2 6 .5 5 0 .0 2 6 4 3 6 0 .3 3 3 6 4 3 6 4 1 4 8 .4 3 9 9 0 7 4 .9 8 2 9 7 3 6 8 .4 8 6 1 8 3 7
1 0 /6 /0 2  1 3 :0 0 2 1 :0 0 :0 0 7 8 1 .6 3 7 - 0 .5 6 6 - 0 .2 9 4 0 .2 7 2 2 2 2 5 2 .1 9 0 .0 2 5 4 7 7 0 .3 3 6 0 3 1 6 4 9 2 9 .3 9 8 7 1 8 1 .5 8 2 7 9 3 8 4 .8 5 6 4 3 3 8
1 0 /6 /0 2  1 6 :0 0 2 4 :0 0 :0 0 7 6 1 .4 9 7 .6 0 .1 3 0 0 .3 0 2 0 .1 7 2 1 3 9 8 4 .7 6 0 .0 2 1 2 3 9 0 .3 4 8 0 4 6 0 2 0 9 .0 8 7 4 1 9 3 .8 4 2 4 2 0 6 3 .1 4 6 8 0 0 3
1 0 /6 /0 2  1 9 :0 0 2 7 :0 0 :0 0 7 8 1 .31 8 .2 0 .8 3 6 1 .0 2 2 0 .1 8 6 1 5 1 3 6 .1 5 0 .0 1 6 3 6 4 0 .3 6 6 0 0 9 5 2 9 4 2 .4 4 6 8 0 7 8 .5 9 2 1 3 4 0 8 .6 5 7 1 5 7 4
1 0 /6 /0 2  2 2 :0 0 3 0 :0 0 :0 0 7 8 1 .1 9 8 .2 0 .2 0 4 0 .4 8 2 0 .2 7 8 2 2 7 5 1 .4 3 0 .0 1 3 4 7 0 .3 8 0 0 1 9 4 6 3 5 9 .0 3 6 9 1 1 0 .4 6 7 1 5 7 4
1 0 /7 /0 2  1 :0 0 3 3 :0 0 :0 0 8 2 1 .1 7 8 .9 - 0 .5 9 7 - 0 .3 5 4 0 .2 4 3 1 9 8 4 4 .2 8 0 .0 1 3 0 1 5 0 .3 8 2 5 4 6 4 8 2 2 6 .3 9 6 8 0 7 0 .6 7 7 5 6 3 5
1 0 /7 /0 2  1 3 :0 0 4 5 :0 0 :0 0 7 2 1 .0 2 8 .9 - 0 .5 2 7 - 0 .2 6 3 0 .2 6 4 2 1 5 8 7 .0 9 0 .0 0 9 8 5 7 0 .4 0 3 6 2 9 4 0 2 2 4 .0 9 6 1 8 1 1 .1 8 7 5 6 3 5
1 0 /7 /0 2  1 6 :0 0 4 8 :0 0 :0 0 8 8 1 .0 4 8 .2 - 0 .2 0 0 - 0 .0 3 9 0 .1 6 1 1 3 0 8 1 .4 8 0 .0 1 0 2 5 3 0 .4 0 0 5 7 6 3 8 6 3 6 .6 3 5 1 7 1 8 .1 2 7 1 5 7 4
1 0 /7 /0 2  1 9 :0 0 5 1 :0 0 :0 0 7 0 1 8 .9 0 .7 3 3 0 .9 2 6 0 .1 9 3 1 5 7 1 2 .5 8 0 .0 0 9 4 7 0 .4 0 6 7 6 6 3 9 2 0 1 .3 3 5 4 9 1 3 .9 1 7 5 6 3 5
1 0 /7 /0 2  2 2 :0 0 5 4 :0 0 :0 0 8 4 1 .2 6 8 .2 0 .4 4 1 0 .7 6 8 0 .3 2 7 2 6 8 4 2 .1 3 0 .0 1 5 1 2 3 0 .3 7 1 6 2 1 5 0 1 5 6 .0 2 7 6 9 9 8 .1 6 1 9 7 8 6 8 .0 9 7 1 5 7 4
1 0 /8 /0 2  1 :0 0 5 7 :0 0 :0 0 3 8 1 .9 2 5 .8 - 0 .5 1 0 - 0 .0 9 6 0 .4 1 4 3 4 1 6 4 .7 0 .0 3 5 4 9 7 0 .3 1 5 1 9 1 7 3 7 7 9 .5 9 1 0 7 9 4 4 .2 9 2 7 7 4 1 3 .6 7 5 6 6 8 2
1 0 /8 /0 2  4 :0 0 6 0 :0 0 :0 0 5 6 1 .9 6 6 .2 - 0 .2 5 3 0 .0 3 9 0 .2 9 2 2 3 9 1 7 .7 4 0 .0 3 7 0 1 1 0 .3 1 2 6 6 7 9 4 5 0 .8 1 0 3 3 6 8 .5 3 3 1 6 9 6 9 .2 4 5 9 2 8 7
1 0 /8 /0 2  7 :0 0 6 3 :0 0 :0 0 6 8 2 6 .6 0 .8 2 7 1 .1 4 0 0 .3 1 3 2 5 6 7 0 .9 0 .0 3 8 5 5 7 0 .3 1 0 2 8 5 2 3 1 .3 6 1 1 0 9 0 2 .2 6 3 2 1 4 0 6 .1 8 6 1 8 3 7
1 0 /8 /0 2  1 0 :0 0 6 6 :0 0 :0 0 6 8 1 .8 9 6 .6 0 .7 4 7 1 .1 6 7 0 .4 2 0 3 4 6 7 2 .5 1 0 .0 3 4 3 8 3 0 .3 1 7 1 3 8 7 8 1 3 0 .4 3 1 1 2 8 0 2 .9 4 3 3 5 5 5 7 .8 0 6 1 8 3 7
1 0 /8 /0 2  1 3 :0 0 6 9 :0 0 :0 0 7 0 1 .7 6 6 .6 - 0 .3 1 5 0 .1 0 0 0 .4 1 5 3 4 2 4 9 .3 1 0 .0 2 9 7 6 1 0 .3 2 6 0 9 9 7 0 0 8 2 .7 6 1 0 4 3 3 2 .0 7 3 2 5 7 0 2 .5 2 6 1 8 3 7
1 0 /8 /0 2  1 6 :0 0 7 2 :0 0 :0 0 7 8 1 .6 4 7 - 0 .4 3 1 - 0 .1 0 8 0 .3 2 3 2 6 5 0 7 .2 9 0 .0 2 5 7 9 4 0 .3 3 5 2 2 8 6 5 5 2 3 .0 5 9 2 0 3 0 .3 5 2 9 4 5 4 3 .6 2 6 4 3 3 8
1 0 /8 /0 2  1 9 :0 0 7 5 :0 0 :0 0 9 4 1 .7 2 7 .6 0 .4 8 9 0 .7 4 0 0 .2 5 1 2 0 5 0 7 .6 9 0 .0 2 8 4 0 7 0 .3 2 9 0 4 3 7 4 2 6 6 .8 4 9 4 7 7 4 .5 3 2 8 0 2 0 7 .3 2 6 8 0 0 3
1 0 /8 /0 2  2 2 : 0 0 7 8 :0 0 :0 0 8 2 1 .5 7 8 .2 0 .5 8 6 0 .9 0 9 0 .3 2 3 2 6 5 0 7 .2 9 0 .0 2 3 6 1 3 0 .3 4 0 9 9 5 6 8 4 1 3 .4 8 9 4 9 2 0 .7 8 2 8 4 5 4 2 .9 6 7 1 5 7 4
1 0 /9 /0 2  1 :0 0 8 1 :0 0 :0 0 8 4 1 .3 6 8 .2 - 0 .3 0 0 0 .0 6 3 0 .3 6 3 2 9 8 6 2 .9 3 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 5 5 7 9 0 .2 9 8 5 6 5 3 .2 2 2 7 0 8 6 1 .0 0 7 1 5 7 4
1 0 /9 /0 2  4 :0 0 8 4 :0 0 :0 0 8 0 1.31 7 .6 - 0 .4 2 9 - 0 .1 4 7 0 .2 8 2 2 3 0 8 4 .4 6 0 .0 1 6 3 6 4 0 .3 6 6 0 0 9 5 0 0 7 8 .0 3 7 3 1 6 2 .4 9 2 3 8 2 2 3 .5 6 6 8 0 0 3
1 0 /9 /0 2  7 :0 0 8 7 :0 0 :0 0 1 0 6 1.31 7 .6 0 .5 6 8 0 .7 9 5 0 .2 2 7 1 8 5 1 9 .4 0 .0 1 6 3 6 4 0 .3 6 6 0 0 9 5 0 0 7 8 .0 3 6 8 5 9 7 .4 3 2 1 2 6 3 9 .8 7 6 8 0 0 3
1 0 /9 /0 2  1 0 :0 0 9 0 :0 0 :0 0 1 0 4 1.2 8 .2 0 .9 0 6 1 .1 5 9 0 .2 5 3 2 0 6 7 3 .6 4 0 .0 1 3 7 0 .3 7 8 7 7 8 4 6 8 9 3 .9 9 6 7 5 6 7 .6 3 2 0 4 2 4 7 .5 9 7 1 5 7 4
1 0 /9 /0 2  1 3 :0 0 9 3 :0 0 :0 0 8 8 1 .1 5 8 .2 0 .0 0 4 0 .3 6 0 0 .3 5 6 2 9 2 7 4 .5 3 0 .0 1 2 5 6 9 0 .3 8 5 1 3 4 4 4 2 4 4 .2 1 7 3 5 1 8 .7 4 2 1 1 6 2 9 .5 6 7 1 5 7 4
1 0 /9 /0 2  1 6 :0 0 9 6 :0 0 :0 0 8 0 1 .2 3 7 .6 - 0 .5 1 2 - 0 .1 8 6 0 .3 2 6 2 6 7 5 8 .4 1 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 4 5 8 2 5 .3 9 7 2 5 8 3 .8 0 2 1 9 1 5 3 .8 2 6 8 0 0 3
1 0 /9 /0 2  1 9 :0 0 9 9 :0 0 :0 0 7 8 1 .2 7 7 0 .1 7 0 0 .3 3 2 0 .1 6 2 1 3 1 6 3 .5 5 0 .0 1 5 3 6 7 0 .3 7 0 4 7 4 4 5 0 9 8 .7 9 5 8 2 6 2 .3 4 1 9 6 2 6 9 .2 1 6 4 3 3 8
1 0 /9 /0 2  2 2 :0 0 1 0 2 :0 0 :0 0 7 6 1 .2 5 8 .2 0 .6 1 5 0 .7 9 4 0 .1 7 9 1 4 5 6 0 .2 1 0 .0 1 4 8 8 1 0 .3 7 2 7 8 4 9 6 0 6 .1 5 6 4 1 6 6 .3 5 7 1 5 7 4
1 0 /1 0 /0 2  1 :0 0 1 0 5 :0 0 :0 0 7 0 1 .1 9 8 .9 0 .0 3 7 0 .2 3 5 0 .1 9 8 1 6 1 2 4 .6 2 0 .0 1 3 4 7 0 .3 8 0 0 1 9 4 9 3 3 7 .1 6 5 4 6 1 .7 2 7 5 6 3 5
1 0 /1 1 /0 2  7 :0 0 1 3 5 :0 0 :0 0 9 2 1 .0 2 8 .9 - 0 .0 4 6 0 .1 5 1 0 .1 9 7 1 6 0 4 2 .1 9 0 .0 0 9 8 5 7 0 .4 0 3 6 2 9 4 0 2 2 4 .0 9 5 6 2 6 6 .2 8 7 5 6 3 5
1 0 /1 1 /0 2  1 0 :0 0 1 3 8 :0 0 :0 0 8 4 1 .0 9 8 .9 0 .7 7 0 0 .9 5 6 0 .1 8 6 1 5 1 3 6 .1 5 0 .0 1 1 2 7 6 0 .3 9 3 2 8 8 4 3 8 8 6 .0 6 5 9 0 2 2 .2 1 7 5 6 3 5
1 0 /1 1 /0 2  1 3 :0 0 1 4 1 :0 0 :0 0 9 2 1 .1 8 1 0 .7 0 .5 5 9 0 .8 9 7 0 .3 3 8 2 7 7 6 3 .7 7 0 .0 1 3 2 4 2 0 .3 8 1 2 7 5 5 6 1 3 6 .4 9 8 3 9 0 0 .2 7 8 5 6 2 8
1 0 /1 1 /0 2  1 6 :0 0 1 4 4 :0 0 :0 0 1 0 2 1 .1 2 9 .7 - 0 .2 3 7 0 .1 7 5 0 .4 1 2 3 3 9 9 5 .5 1 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 4 8 6 4 6 .4 2 8 2 6 4 1 .9 4 2 4 9 8 1 3 .3 0 8 0 1 5 1
1 0 /1 1 /0 2  1 9 :0 0 1 4 7 :0 0 :0 0 1 2 0 1 .4 6 .6 - 0 .2 8 9 0 .1 4 6 0 .4 3 5 3 5 9 4 3 .6 2 0 .0 1 8 7 2 1 0 .3 5 6 6 2 2 4 9 7 7 7 .4 8 5 7 2 1 .0 3 2 5 2 5 4 4 .4 5 6 1 8 3 7
1 0 /1 1 /0 2  2 2 :0 0 1 5 0 :0 0 :0 0 1 1 8 1 .2 4 9 .7 0 .3 5 7 0 .6 7 7 0 .3 2 0 2 6 2 5 6 .2 7 0 .0 1 4 6 4 1 0 .3 7 3 9 5 3 5 5 6 2 6 .5 4 8 1 8 8 2 .8 1 2 5 1 4 0 5 .7 6 8 0 1 5 1
1 0 /1 2 /0 2  1 :0 0 1 5 3 :0 0 :0 0 9 0 1 .2 4 9 .7 0 .3 3 7 0 .7 6 7 0 .4 3 0 3 5 5 1 9 .6 7 0 .0 1 4 6 4 1 0 .3 7 3 9 5 3 5 5 6 2 6 .5 4 9 1 1 4 6 .2 1 2 5 9 5 4 3 .5 3 8 0 1 5 1
1 0 /1 2 /0 2  4 :0 0 1 5 6 :0 0 :0 0 8 4 1 .1 9 8 .2 - 0 .2 2 3 0 .1 7 2 0 .3 9 5 3 2 5 5 9 .0 3 0 .0 1 3 4 7 0 .3 8 0 0 1 9 4 6 3 5 9 .0 3 7 8 9 1 8 .0 5 2 5 5 0 9 6 .4 0 7 1 5 7 4
1 0 /1 2 /0 2  7 :0 0 1 5 9 :0 0 :0 0 8 0 1 .2 9 9 .7 - 0 .2 2 0 0 .1 8 0 0 .4 0 0 J 3 2 9 8 1 .2 2 0 .0 1 5 8 6 2 0 .3 6 8 2 1 7 5 8 6 4 4 .8 9 9 1 6 2 6 .1 1 2 5 5 8 1 6 .2 4 8 0 1 5 1
1 0 /1 2 /0 2  1 0 :0 0 1 6 2 :0 0 :0 0 7 8 1 .6 7 8 .9 0 .5 1 6 0 .8 9 7 0 .3 8 1 3 1 3 7 8 .2 2 0 .0 2 6 7 5 9 0 .3 3 2 8 6 1 7 8 9 8 7 .5 8 1 1 0 3 6 5 .8 0 3 0 2 9 8 7 .8 6 7 5 6 3 5
1 0 /1 2 /0 2  1 3 :0 0 1 6 5 :0 0 :0 0 5 6 1 .7 4 6 .2 0 .6 6 0 1 .1 5 4 0 .4 9 4 4 0 9 6 5 .2 7 0 .0 2 9 0 8 0 .3 2 7 5 5 9 6 6 1 1 3 .8 6 1 0 7 0 7 9 .1 3 3 2 6 1 6 7 .4 0 5 9 2 8 7




















( s e c )
P red icted
(m )
A ctu a l
(m )









(n -h r/m )
S to r m  D efin ition  
(n /m )
1 0 /1 2 /0 2  1 9 :0 0 1 7 1 :0 0 :0 0 6 4 1 .4 4 9 .7 - 0 .3 2 8 0 .1 6 6 0 .4 9 4 4 0 9 6 5 .2 7 0 .0 1 9 8 2 1 0 .3 5 2 7 1 6 6 8 0 8 2 .0 9 1 0 9 0 4 7 .3 6 3 5 0 6 3 3 .3 6 8 0 1 5 1
1 0 /1 2 /0 2  2 2 : 0 0 1 7 4 :0 0 :0 0 7 0 1 .4 9 .7 0 .1 3 2 0 .5 5 4 0 .4 2 2 3 4 8 4 1 .8 6 0 .0 1 8 7 2 1 0 .3 5 6 6 2 2 6 5 5 0 9 .8 5 1 0 0 3 5 1 .7 2 3 1 4 0 9 8 .6 2 8 0 1 5 1
1 0 /1 3 /0 2  1 :0 0 1 7 7 :0 0 :0 0 5 8 1 .2 9 9 .7 0 .3 8 2 0 .8 5 4 0 .4 7 2 3 9 0 8 8 .7 0 .0 1 5 8 6 2 0 .3 6 8 2 1 7 5 8 6 4 4 .8 9 9 7 7 3 3 .5 8 2 9 7 1 2 7 .9 5 8 0 1 5 1
1 0 /1 3 /0 2  4 :0 0 1 8 0 :0 0 :0 0 6 6 1 .2 5 9 .7 0 .0 0 3 0 .5 4 4 0 .5 4 1 4 4 9 9 0 .6 1 0 .0 1 4 8 8 1 0 .3 7 2 7 8 5 6 2 2 5 .0 7 1 0 1 2 1 5 .6 8 2 9 8 4 2 3 .9 0 8 0 1 5 1
1 0 /1 3 /0 2  7 :0 0 1 8 3 :0 0 :0 0 6 4 1 .2 8 1 0 .7 - 0 .2 7 0 0 .2 7 8 0 .5 4 8 4 5 5 9 2 .0 3 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 6 2 3 9 8 .5 8 1 0 7 9 9 0 .6 1 3 1 3 8 0 9 .4 4 8 5 6 2 8
1 0 /1 3 /0 2  1 0 :0 0 1 8 6 :0 0 :0 0 7 0 1 .3 5 9 .7 0 .2 2 2 0 .6 3 9 0 .4 1 7 3 4 4 1 8 .5 6 0 .0 1 7 3 9 2 0 .3 6 1 7 3 6 2 3 5 1 .3 2 9 6 7 6 9 .8 8 3 0 7 1 4 0 .7 4 8 0 1 5 1
1 0 /1 3 /0 2  1 3 :0 0 1 8 9 :0 0 :0 0 7 2 1 .3 4 9 .7 0 .6 4 0 1 .0 8 3 0 .4 4 3 3 6 6 2 2 .4 7 0 .0 1 7 1 3 2 0 .3 6 2 7 8 3 6 1 7 2 7 .2 1 9 8 3 4 9 .6 9 2 9 2 6 7 9 .3 5 8 0 1 5 1
1 0 /1 3 /0 2  1 6 :0 0 1 9 2 :0 0 :0 0 6 0 1 .2 8 1 0 .7 0 .2 8 3 0 .8 2 8 0 .5 4 5 4 5 3 3 4 .2 2 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 6 2 3 9 8 .5 8 1 0 7 7 3 2 .8 0 3 0 9 1 2 3 .7 3 8 5 6 2 8
1 0 /1 3 /0 2  1 9 :0 0 1 9 5 :0 0 :0 0 5 6 1 .2 3 1 0 .7 -0 .2 6 1 0 .2 4 3 0 .5 0 4 4 1 8 1 9 .8 7 0 .0 1 4 4 0 3 0 .3 7 5 1 3 9 5 9 2 3 4 .5 4 1 0 1 0 5 4 .4 1 3 1 3 1 8 0 .8 1 8 5 6 2 8
1 0 /1 3 /0 2  2 2 : 0 0 1 9 8 :0 0 :0 0 5 8 1 .2 4 1 0 .7 - 0 .0 7 8 0 .3 4 7 0 .4 2 5 3 5 0 9 5 .9 6 0 .0 1 4 6 4 1 0 .3 7 3 9 5 3 5 9 8 6 2 .0 9 9 4 9 5 8 .0 5 2 9 4 0 1 8 .6 9 8 5 6 2 8
1 0 /1 4 /0 2  1 :0 0 2 0 1 :0 0 :0 0 5 2 1 .7 1 0 .7 0 .3 5 2 0 .7 8 4 0 .4 3 2 3 5 6 8 9 .2 2 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 9 1 5 2 0 .1 2 1 2 7 2 0 9 .3 4 3 3 3 2 5 1 .0 9 8 5 6 2 8
1 0 /1 4 /0 2  4 :0 0 2 0 4 :0 0 :0 0 5 8 2 .2 6 6 .2 0 .2 1 3 0 .7 0 4 0 .4 9 1 4 0 7 0 9 .0 9 0 .0 4 9 3 8 8 0 .2 9 5 7 2 5 9 9 3 2 2 .5 8 1 4 0 0 3 1 .6 7 4 0 0 8 6 1 .5 2 5 9 2 8 7
1 0 /1 4 /0 2  7 :0 0 2 0 7 :0 0 :0 0 5 4 2 .4 4 6 .6 -0 .2 1 7 0 .3 5 9 0 .5 7 6 4 8 0 0 2 .6 4 0 .0 5 7 6 8 1 0 .2 8 6 9 9 6 1 1 6 2 6 2 .7 1 6 4 2 6 5 .2 9 4 5 6 4 4 5 .4 4 6 1 8 3 7
1 0 /1 4 /0 2  1 0 :0 0 2 1 0 :0 0 :0 0 6 0 2 .5 4 7 - 0 .0 2 6 0 .5 0 0 0 .5 2 6 4 3 7 0 3 .5 2 0 .0 6 2 5 7 0 .2 8 2 5 2 4 1 2 8 0 8 1 .9 1 7 1 7 8 5 .3 9 5 0 4 0 7 6 .0 1 6 4 3 3 8
1 0 /1 4 /0 2  1 3 :0 0 2 1 3 :0 0 :0 0 5 8 2 .5 2 7 .6 0 .5 3 4 1 .0 1 6 0 .4 8 2 3 9 9 4 1 .0 8 0 .0 6 1 5 7 6 0 .2 8 3 3 9 8 1 3 2 5 3 5 .6 1 7 2 4 7 6 .7 0 5 1 6 3 9 3 .1 3 6 8 0 0 3
1 0 /1 4 /0 2  1 6 :0 0 2 1 6 :0 0 :0 0 7 8 2 .3 6 1 2 0 .4 6 9 0 .9 5 4 0 .4 8 5 4 0 1 9 6 .9 9 0 .0 5 3 9 1 5 0 .2 9 0 7 6 1 1 5 6 1 7 2 .3 1 9 6 3 6 9 .2 9 5 5 3 2 6 8 .9 9 9 2 5 0 4
1 0 /1 4 /0 2  1 9 :0 0 2 1 9 :0 0 :0 0 8 0 2 .1 4 1 2 -0 .1 2 6 0 .3 8 9 0 .5 1 5 4 2 7 6 1 .0 8 0 .0 4 4 2 2 1 0 .3 0 2 1 0 2 1 3 5 8 3 1 .7 1 7 8 5 9 2 .7 9 5 6 2 4 4 3 .1 2 9 2 5 0 4
1 0 /1 4 /0 2  2 2 : 0 0 2 2 2 :0 0 :0 0 7 2 1 .9 9 1 0 .7 - 0 .2 1 6 0 .2 2 5 0 .4 4 1 3 6 4 5 2 .7 0 .0 3 8 1 6 8 0 .3 1 0 8 0 9 1 1 4 2 0 4 1 5 0 6 5 6 .7 0 4 9 3 8 7 4 .2 3 8 5 6 2 8
1 0 /1 5 /0 2  1 :0 0 2 2 5 :0 0 :0 0 6 4 1 .8 7 12 0 .2 6 6 0 .6 5 9 0 .3 9 3 3 2 3 9 0 .2 2 0 .0 3 3 6 5 0 .3 1 8 4 6 1 1 2 4 8 9 .9 1 4 4 8 8 0 .1 1 4 4 3 3 0 5 .2 1 9 2 5 0 4
1 0 /1 5 /0 2  4 :0 0 2 2 8 :0 0 :0 0 6 4 1 .7 2 1 0 .7 0 .3 6 2 0 .7 4 5 0 .3 8 3 3 1 5 4 6 .7 8 0 .0 2 8 4 0 7 0 .3 2 9 0 4 3 9 3 0 1 8 .0 1 1 2 4 5 6 4 .7 9 4 0 4 1 6 7 .3 5 8 5 6 2 8
1 0 /1 5 /0 2  7 :0 0 2 3 1 :0 0 :0 0 6 2 1 .8 4 1 0 .7 - 0 .0 8 7 0 .3 0 2 0 .3 8 9 3 2 0 5 2 .7 2 0 .0 3 2 5 6 5 0 .3 2 0 4 8 1 0 2 2 1 3 .2 1 3 4 2 6 5 .9 7 3 8 8 2 4 6 .1 4 8 5 6 2 8
1 0 /1 5 /0 2  1 0 :0 0 2 3 4 :0 0 :0 0 8 2 2 .0 6 1 2 - 0 .1 7 7 0 .1 7 1 0 .3 4 8 2 8 6 0 2 .6 8 0 .0 4 0 9 3 6 0 .3 0 6 6 3 6 1 2 8 7 2 7 .8 1 5 7 3 3 0 .4 8 4 3 7 3 9 4 .6 7 9 2 5 0 4
1 0 /1 5 /0 2  1 3 :0 0 2 3 7 :0 0 :0 0 8 2 2 .3 3 1 3 .6 0 .3 6 8 0 .6 9 7 0 .3 2 9 2 7 0 0 9 .6 1 0 .0 5 2 5 3 6 0 .2 9 2 2 1 9 1 6 4 9 6 6 1 9 1 9 7 5 .6 5 5 2 3 9 5 9 .1 9 1 0 0 6 4 3
1 0 /1 5 /0 2  1 6 :0 0 2 4 0 :0 0 :0 0 8 0 2 .3 6 6 .6 0 .5 6 4 0 .9 8 7 0 .4 2 3 3 4 9 2 6 .5 5 0 .0 5 3 9 1 5 0 .2 9 0 7 6 1 1 1 0 3 1 1 .1 1 4 5 2 3 7 .6 5 5 0 5 8 1 9 .9 5 6 1 8 3 7
1 0 /1 5 /0 2  1 9 :0 0 2 4 3 :0 0 :0 0 9 2 2 .7 2 7 0 .0 4 6 0 .5 7 1 0 .5 2 5 4 3 6 1 7 .7 9 0 .0 7 1 8 7 9 0 .2 7 5 0 6 1 1 4 2 7 0 6 .6 1 8 6 3 2 4 .4 1 4 9 7 3 4 3 .1 0 6 4 3 3 8
1 0 /1 5 /0 2  2 2 : 0 0 2 4 6 :0 0 :0 0 8 2 3 .2 7 7 .6 -0 .2 7 1 0 .3 6 2 0 .6 3 3 5 2 9 3 4 .3 0 .1 0 4 3 7 7 0 .2 5 5 9 5 1 1 9 9 8 6 6 .6 2 5 2 8 0 0 .9 3 6 5 8 6 8 8 .0 1 6 8 0 0 3
1 0 /1 6 /0 2  1 :0 0 2 4 9 :0 0 :0 0 7 0 3 .3 5 8 .9 0 .1 3 6 0 .8 0 0 0 .6 6 4 5 5 6 3 0 .1 5 0 .1 0 9 6 1 5 0 .2 5 3 5 4 3 2 2 5 0 7 2 .8 2 8 0 7 0 2 .9 1 8 0 0 2 5 5 .7 5 7 5 6 3 5
1 0 /1 6 /0 2  4 :0 0 2 5 2 :0 0 :0 0 9 0 2 .6 6 9 .7 0 .4 4 4 0 .9 7 3 0 .5 2 9 4 3 9 6 0 .7 5 0 .0 6 8 7 0 3 0 .2 7 7 4 7 1 6 5 0 9 2 .7 2 0 9 0 5 3 .4 5 7 3 4 6 3 4 .5 3 8 0 1 5 1
1 0 /1 6 /0 2  7 :0 0 2 5 5 :0 0 :0 0 8 8 2 .0 9 1 0 .7 0 .0 9 3 0 .5 4 8 0 .4 5 5 3 7 6 4 1 .9 5 0 .0 4 2 1 5 3 0 .3 0 4 9 0 7 1 2 2 5 0 1 .1 1 6 0 1 4 3 .0 7 5 5 3 7 9 4 .7 8 8 5 6 2 8
1 0 /1 6 /0 2  1 0 :0 0 2 5 8 :0 0 :0 0 8 6 1 .7 8 1 0 .7 - 0 .2 3 0 0 .1 9 8 0 .4 2 8 3 5 3 5 0 .1 6 0 .0 3 0 4 5 0 .3 2 4 6 6 1 9 7 5 7 1 .1 9 1 3 2 9 2 1 .3 4 4 3 9 5 9 6 .6 2 8 5 6 2 8
1 0 /1 6 /0 2  1 3 :0 0 2 6 1 :0 0 :0 0 8 4 1 .5 3 9 .7 0 .1 6 6 0 .5 2 8 0 .3 6 2 2 9 7 7 8 .8 4 0 .0 2 2 4 1 0 .3 4 4 4 5 3 7 4 0 1 6 .1 4 1 0 3 7 9 4 .9 8 3 5 5 0 7 4 .4 9 8 0 1 5 1
1 0 /1 6 /0 2  1 6 :0 0 2 6 4 :0 0 :0 0 7 6 1 .4 3 9 .7 0 .5 8 0 1 .0 1 2 0 .4 3 2 3 5 6 8 9 .2 2 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 6 7 4 3 5 .2 6 1 0 3 1 2 4 .4 8 3 1 0 3 7 9 .1 9 8 0 1 5 1
1 0 /1 6 /0 2  1 9 :0 0 2 6 7 :0 0 :0 0 8 2 1 .4 1 0 .7 0 .2 2 6 0 .7 0 7 0 .4 8 1 3 9 8 5 5 .8 0 .0 1 8 7 2 1 0 .3 5 6 6 2 2 7 0 2 5 8 .5 9 1 1 0 1 1 4 .3 9 3 1 9 8 5 8 .3 1 8 5 6 2 8
1 0 /1 6 /0 2  2 2 : 0 0 2 7 0 :0 0 :0 0 6 6 1 .2 8 9 .7 - 0 .2 6 9 0 .1 9 9 0 .4 6 8 3 8 7 4 8 .0 3 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 5 8 0 3 6 .0 8 9 6 7 8 4 .1 1 3 1 0 3 4 7 .7 5 8 0 1 5 1
1 0 /1 7 /0 2  1 :0 0 2 7 3 :0 0 :0 0 7 2 1 .1 3 1 0 .7 -0 .0 1 8 0 .4 2 9 0 .4 4 7 3 6 9 6 2 .1 4 0 .0 1 2 1 3 0 .3 8 7 7 8 5 5 3 1 0 4 .9 6 9 0 0 6 7 .1 0 2 8 0 2 7 6 .8 2 8 5 6 2 8
1 0 /1 7 /0 2  4 :0 0 2 7 6 :0 0 :0 0 7 2 1 .0 4 9 .7 0 .4 7 7 0 .9 0 2 0 .4 2 5 3 5 0 9 5 .9 6 0 .0 1 0 2 5 3 0 .4 0 0 5 7 6 4 4 2 0 2 .7 8 7 9 2 9 8 .7 4 2 5 4 0 4 8 .7 7 8 0 1 5 1
1 0 /1 7 /0 2  7 :0 0 2 7 9 :0 0 :0 0 8 6 1 .0 4 1 0 .7 0 .2 8 7 0 .6 5 5 0 .3 6 8 3 0 2 8 3 .5 2 0 .0 1 0 2 5 3 0 .4 0 0 5 7 6 4 7 8 1 7 .6 6 7 8 1 0 1 .1 7 8 5 6 2 8
1 0 /1 7 /0 2  1 0 :0 0 2 8 2 :0 0 :0 0 7 2 0 .9 7 1 2 - 0 .2 1 5 0 .1 0 0 0 .3 1 5 2 5 8 3 8 .1 0 .0 0 8 9 0 3 0 .4 1 1 6 3 9 4 8 1 9 9 .7 8 7 4 0 3 7 .8 8 9 2 5 0 4
Is = 2 3 4 5 7 7 6 3 .5 2
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10/23/02 22:00 0:00:00 78 0.93 15.6 0.392 0.416 0.024 1933.504 0.008175 0.418473 57110.96 59044.46 110389
10/24/02 1:00 3:00:00 80 0.96 15.6 -0.198 -0.107 0.091 7361.856 0.008718 0.413311 59138.75 66500.61 110389
10/24/02 4:00 6:00:00 72 1.4 15.6 -0.170 -0.003 0.167 13574.03 0.018721 0.356622 91936.24 105510.27 110389
10/24/02 7:00 9:00:00 76 1.5 15.6 0.516 0.674 0.158 12835.35 0.021529 0.347131 100159 112994.32 327756.88 110389
10/24/02 10:00 12:00:00 72 1.48 15.6 0.645 0.779 0.134 10869.5 0.020952 0.348957 98492.29 109361.79 333534.17 110389
10/24/02 13:00 15:00:00 80 1.59 5.2 -0.004 0.149 0.153 12425.32 0.024226 0.339311 51146.11 63571.43 259399.83 52662
10/24/02 16:00 18:00:00 76 1.69 5.5 -0.267 -0.065 0.202 16454.43 0.027412 0.331315 58405.24 74859.67 207646.65 54690
10/24/02 19:00 21:00:00 82 1.89 6.2 0.207 0.384 0.177 14395.74 0.034383 0.317138 75092.78 89488.53 246522.31 59287
10/24/02 22:00 24:00:00 88 1.9 6.2 0.422 0.574 0.152 12343.34 0.034752 0.316484 75708.85 88052.19 266311.08 59287
10/25/02 1:00 27:00:00 80 1.91 6.6 -0.071 0.139 0.210 17114.54 0.035124 0.315835 79401.72 96516.26 276852.67 61837
10/25/02 4:00 30:00:00 84 1.94 6.2 -0.234 -0.040 0.194 15794.97 0.03625 0.313917 78194.81 93989.77 285759.05 59287
10/25/02 7:00 33:00:00 86 1.96 6.2 0.358 0.571 0.213 17362.24 0.037011 0.31266 79450.8 96813.04 286204.22 59287
10/25/02 10:00 36:00:00 84 1.96 6.6 0.682 0.831 0.149 12097.48 0.037011 0.31266 82618.46 94715.94 287293.46 61837
10/25/02 13:00 39:00:00 86 1.98 7 0.151 0.372 0.221 18023.24 0.03778 0.311422 87053.13 105076.37 299688.46 64338
10/25/02 16:00 42:00:00 88 2.05 7.6 -0.275 -0.001 0.274 22418.56 0.040535 0.30722 96564.79 118983.36 336089.59 68003
10/25/02 19:00 45:00:00 108 2.04 8.2 0.063 0.308 0.245 20010.07 0.040135 0.307808 100443.2 120453.23 359154.89 71574
10/25/02 22:00 48:00:00 112 1.88 8.2 0.421 0.651 0.230 18767.62 0.034015 0.317796 88962.77 107730.39 342275.44 71574
10/26/02 1:00 51:00:00 108 1.94 8.2 0.050 0.306 0.256 20922.64 0.03625 0.313917 93198.9 114121.54 332777.90 71574
10/26/02 4:00 54:00:00 98 1.72 8.9 -0.259 -0.037 0.222 18105.91 0.028407 0.329043 82399.43 100505.33 321940.31 75635
10/26/02 7:00 57:00:00 104 1.66 8.9 0.201 0.306 0.105 8501.84 0.026436 0.333643 78312.41 86814.25 280979.37 75635
10/26/02 10:00 60:00:00 106 1.54 9.7 0.677 0.927 0.250 20424.73 0.022708 0.343577 74687.93 95112.66 272890.36 80151
10/26/02 13:00 63:00:00 108 1.36 9.7 0.296 0.534 0.238 19429.98 0.017654 0.360687 62977.96 82407.94 266280.90 80151
10/26/02 16:00 66:00:00 98 1.24 9.7 -0.228 0.049 0.277 22668.2 0.014641 0.373953 55626.54 78294.74 241054.03 80151
10/26/02 19:00 69:00:00 104 1.21 9.7 -0.058 0.236 0.294 24084.52 0.013932 0.377551 53846.44 77930.96 80151
10/26/02 22:00 72:00:00 104 1.09 8.9 0.375 0.649 0.274 22418.56 0.011276 0.393288 43886.06 66304.62 75635
Is = 5830411.55
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10/28/02 10:00 0:00:00 78 0.8 9.7 0.461 0.514 0.053 4277.549 0.006026 0.44385 31906.81 36184.35 80151
10/28/02 13:00 3:00:00 100 1 4 0.548 0.721 0.173 14066.94 0.00947 0.406766 20452.04 34518.98 44130
10/28/02 16:00 6:00:00 70 0.99 4.3 0.051 0.255 0.204 16619.4 0.009279 0.408368 21360.83 37980.23 46333
10/28/02 19:00 9:00:00 66 1.17 5.2 -0.241 0.049 0.290 23751 0.013015 0.382546 31968.5 55719.51 140549.60 52662
10/28/02 22:00 12:00:00 58 1.84 5.8 0.123 0.470 0.347 28518.75 0.032565 0.32048 69030.36 97549.11 229902.92 56682
10/29/02 1:00 15:00:00 70 2.12 6.6 0.340 0.708 0.368 30283.52 0.043387 0.303213 93279.67 123563.19 331668.44 61837
10/29/02 4:00 18:00:00 74 2.01 6.6 0.010 0.359 0.349 28686.63 0.038949 0.309596 85890.06 114576.68 357209.81 61837
10/29/02 7:00 21:00:00 78 1.93 7 -0.213 0.061 0.274 22418.56 0.035873 0.314552 83724.36 106142.93 331079.41 64338
10/29/02 10:00 24:00:00 38 1.92 7 0.261 0.460 0.199 16207.06 0.035497 0.315191 83065.29 99272.34 308122.91 64338
10/29/02 13:00 27:00:00 78 1.83 7 0.626 0.855 0.229 18684.87 0.032208 0.321164 77234.14 95919.01 292787.03 64338
10/29/02 16:00 30:00:00 82 1.93 7 0.248 0.609 0.361 29694.77 0.035873 0.314552 83724.36 113419.13 314007.21 64338
10/29/02 19:00 33:00:00 76 1.91 7 -0.263 0.200 0.463 38322.41 0.035124 0.315835 82408.44 120730.85 351224.98 64338
10/29/02 22:00 36:00:00 82 1.65 7 -0.050 0.324 0.374 30788.55 0.026114 0.334433 66119 96907.55 326457.60 64338
10/30/02 1:00 39:00:00 78 1.5 7 0.384 0.783 0.399 32896.76 0.021529 0.347131 57420.7 90317.46 280837.51 64338
10/30/02 4:00 42:00:00 78 1.45 7 0.194 0.708 0.514 42675.47 0.0201 0.351763 54636.69 97312.15 281444.42 64338
10/30/02 7:00 45:00:00 72 1.5 7 -0.239 0.248 0.487 40367.65 0.021529 0.347131 57420.7 97788.35 292650.75 64338
10/30/02 10:00 48:00:00 80 1.54 8.2 0.030 0.412 0.382 31462.5 0.022708 0.343577 66545.26 98007.75 293694.15 71574
10/30/02 13:00 51:00:00 54 1.7 8.9 0.604 0.977 0.373 30704.35 0.027742 0.330552 81027.51 111731.86 314609.42 75635
10/30/02 16:00 54:00:00 60 1.68 9.7 0.447 0.879 0.432 35689.22 0.027085 0.332085 84352.16 120041.38 347659.86 80151
10/30/02 19:00 57:00:00 84 1.77 12 -0.194 0.259 0.453 37471.94 0.030105 0.325377 104305.9 141777.82 392728.81 92504
10/30/02 22:00 60:00:00 90 1.69 12 -0.229 0.137 0.366 30115.25 0.027412 0.331315 97940.68 128055.94 404750.64 92504
10/31/02 1:00 63:00:00 82 1.62 10.7 0.337 0.729 0.392 32305.83 0.025161 0.336841 85628.34 117934.17 368985.16 85628
10/31/02 4:00 66:00:00 76 1.73 10.7 0.395 0.864 0.469 38833.18 0.028742 0.328298 93770.68 132603.86 375807.03 85628
10/31/02 7:00 69:00:00 76 2.03 8.9 -0.139 0.406 0.545 45334.22 0.039738 0.3084 104875.8 150210.00 424220.78 75635
10/31/02 10:00 72:00:00 72 2.2 9.7 -0.199 0.247 0.446 36877.21 0.046768 0.298853 124392.2 161269.41 467219.11 80151
10/31/02 13:00 75:00:00 80 2.2 10.7 0.447 0.802 0.355 29190.52 0.046768 0.298853 131905.4 161095.93 483548.02 85628
10/31/02 16:00 78:00:00 80 1.92 10.7 0.614 0.989 0.375 30872.76 0.035497 0.315191 108540.1 139412.81 450763.12 85628
10/31/02 19:00 81:00:00 80 1.56 10.7 -0.026 0.328 0.354 29106.51 0.023309 0.341848 81314.83 110421.34 374751.23 85628
10/31/02 22:00 84:00:00 82 1.44 10.7 -0.386 -0.105 0.281 23001.19 0.019821 0.352716 72961.34 95962.53 309575.80 85628
11/1/02 1:00 87:00:00 84 1.3 10.7 0.180 0.425 0.245 20010.07 0.016112 0.367107 63682.56 83692.63 269482.74 85628
11/1/02 4:00 90:00:00 70 1.17 9.7 0.583 0.816 0.233 19015.93 0.013015 0.382546 51509.25 70525.18 80151
11/1/02 7:00 93:00:00 74 1.08 9.7 0.083 0.349 0.266 21753.31 0.011067 0.394708 46403.43 68156.74 80151
Is = 9115738.47
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3/6/03 10:00 0:00:00 90 0.6 7.6 0.472 0.508 0.036 2902.428 0.003365 0.496692 17968.72 20871.15 68003
3/6/03 13:00 3:00:00 114 0.61 7.6 -0.106 -0.044 0.062 5006.73 0.003479 0.493493 18328.97 23335.70 68003
3/6/03 16:00 6:00:00 90 0.56 7.6 -0.414 -0.313 0.101 8175.929 0.002926 0.510274 16555.86 24731.79 68003
3/6/03 19:00 9:00:00 36 1.45 4.5 0.137 0.374 0.237 19347.15 0.0201 0.351763 40039.44 59386.59 126177.57 47774
3/6/03 22:00 12:00:00 58 2.04 6.6 0.539 0.820 0.281 23001.19 0.040135 0.307808 87879.26 110880.45 255400.56 61837
3/7/03 1:00 15:00:00 62 2.11 7 0.049 0.431 0.382 31462.5 0.042974 0.303774 95967.09 127429.58 357465.04 64338
3/7/03 4:00 18:00:00 56 1.99 7.6 -0.378 -0.047 0.331 27177.13 0.038168 0.310809 92326.74 119503.88 370400.18 68003
3/7/03 7:00 21:00:00 60 1.84 8.2 -0.001 0.253 0.254 20756.63 0.032565 0.32048 86184.96 106941.59 339668.20 71574
3/7/03 10:00 24:00:00 62 1.62 8.9 0.431 0.658 0.227 18519.4 0.025161 0.336841 75635.77 94155.17 301645.14 75635
3/7/03 13:00 27:00:00 74 1.6 8.9 0.019 0.236 0.217 17692.66 0.024536 0.338481 74311.92 92004.58 279239.63 75635
3/7/03 16:00 30:00:00 66 1.69 8.9 -0.399 -0.134 0.265 21670.19 0.027412 0.331315 80345.13 102015.33 291029.86 75635
3/7/03 19:00 33:00:00 60 1.9 8.9 0.005 0.312 0.307 25169.54 0.034752 0.316484 95174.72 120344.26 333539.39 75635
3/7/03 22:00 36:00:00 60 1.8 6.2 0.526 0.755 0.229 18684.87 0.031147 0.323246 69646.33 88331.20 313013.19 59287
3/8/03 1:00 39:00:00 80 1.62 7.6 0.192 0.416 0.224 18271.27 0.025161 0.336841 68003.08 86274.36 261908.34 68003
3/8/03 4:00 42:00:00 78 1.41 8.2 -0.320 -0.111 0.209 17031.99 0.018993 0.355631 58699.17 75731.16 243008.27 71574
3/8/03 7:00 45:00:00 66 1.24 10.7 -0.128 0.069 0.197 16042.19 0.014641 0.373953 59862.09 75904.28 227453.16 85628
3/8/03 10:00 48:00:00 68 1.2 9.7 0.348 0.553 0.205 16701.9 0.0137 0.378778 53258.25 69960.15 80151
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3/13/03 16:00 0:00:00 70 0.45 15.6 0.199 0.201 0.002 160.9041 0.001879 0.555826 28709.85 28870.75 110389
3/13/03 19:00 3:00:00 78 0.46 15.6 -0.178 -0.124 0.054 4358.529 0.001964 0.55107 29214.28 33572.81 110389
3/13/03 22:00 6:00:00 78 0.46 13.6 -0.321 -0.235 0.086 6955.196 0.001964 0.55107 25114.44 32069.64 100643
3/14/03 1:00 9:00:00 40 1.74 4.5 0.176 0.331 0.155 12589.3 0.02908 0.327559 53593.69 66182.99 147378.94 47774
3/14/03 4:00 12:00:00 52 2.57 7 0.494 0.737 0.243 19844.28 0.064076 0.281229 130471.3 150315.61 324747.91 64338
3/14/03 7:00 15:00:00 58 2.73 7.6 0.093 0.495 0.402 33150.17 0.072415 0.274666 150172.6 183322.73 500457.51 68003
3/14/03 10:00 18:00:00 66 2.36 8.2 -0.349 0.006 0.355 29190.52 0.053915 0.290761 125152.4 154342.93 506498.49 71574
3/14/03 13:00 21:00:00 56 2.16 8.2 -0.079 0.220 0.299 24501.63 0.045062 0.301005 109437.8 133939.42 432423.53 71574
3/14/03 16:00 24:00:00 72 1.86 8.9 0.300 0.541 0.241 19678.53 0.033286 0.319128 92269.51 111948.04 368831.20 75635
3/14/03 19:00 27:00:00 78 1.65 8.9 -0.003 0.272 0.275 22501.76 0.026114 0.334433 77639.64 100141.40 318134.17 75635
3/14/03 22:00 30:00:00 84 1.59 8.9 -0.430 -0.181 0.249 20341.78 0.024226 0.339311 73653.62 93995.40 291205.20 75635
3/15/03 1:00 33:00:00 66 1.49 9.7 -0.038 0.203 0.241 19678.53 0.021239 0.34804 71353.83 91032.36 277541.64 80151
3/15/03 4:00 36:00:00 58 1.27 8.9 0.565 0.715 0.150 12179.42 0.015367 0.370474 53881.51 66060.93 235639.94 75635
3/15/03 7:00 39:00:00 80 1.1 8.9 0.313 0.456 0.143 11606.02 0.011486 0.391886 44419.59 56025.60 75635
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3/18/03 10:00 0:00:00 100 0.72 8.9 0.157 0.416 0.259 21171.74 0.004868 0.462517 26008.22 47179.95 75635
3/18/03 13:00 3:00:00 80 0.8 8.9 -0.638 -0.321 0.317 26005.34 0.006026 0.44385 29559.67 55565.00 75635
3/18/03 16:00 6:00:00 104 0.96 8.2 -0.116 0.196 0.312 25587.31 0.008718 0.413311 34752.65 60339.96 71574
3/18/03 19:00 9:00:00 96 1.14 8.2 0.705 1.078 0.373 30704.35 0.012348 0.386451 43721.78 74426.13 202149.15 71574
3/18/03 22:00 12:00:00 72 1.31 8.9 0.254 0.729 0.475 39344.31 0.016364 0.366009 56214.24 95558.55 254977.03 75635
3/19/03 1:00 15:00:00 80 1.34 7 -0.632 -0.193 0.439 36282.97 0.017132 0.362783 48717.29 85000.26 270838.21 64338
3/19/03 4:00 18:00:00 78 1.61 7 -0.231 0.158 0.389 32052.72 0.024848 0.337657 63748.94 95801.66 271202.87 64338
3/19/03 7:00 21:00:00 80 2.02 7.6 0.694 1.135 0.441 36452.7 0.039342 0.308996 94435.63 130888.33 340034.99 68003
3/19/03 10:00 24:00:00 72 2.23 8.9 0.382 0.812 0.430 35519.67 0.048069 0.297274 120566.8 156086.50 430462.24 75635
3/19/03 13:00 27:00:00 74 2.42 8.9 -0.577 -0.153 0.424 35011.25 0.056728 0.287921 136322.9 171334.14 491130.96 75635
3/19/03 16:00 30:00:00 82 2.52 8.9 -0.349 0.054 0.403 33234.66 0.061576 0.283398 144944.4 178179.07 524269.81 75635
3/19/03 19:00 33:00:00 80 2.47 8.2 0.655 1.045 0.390 32137.08 0.059127 0.285628 134177.3 166314.39 516740.18 71574
3/19/03 22:00 36:00:00 82 2.53 10.7 0.537 0.975 0.438 36198.12 0.062072 0.28296 161839.3 198037.43 546527.72 85628
3/20/03 1:00 39:00:00 78 2.37 10.7 -0.471 -0.077 0.394 32474.62 0.054379 0.290281 147005.6 179480.25 566276.52 85628
3/20/03 4:00 42:00:00 68 2.13 10.7 -0.477 -0.179 0.298 24418.19 0.043803 0.302655 125887.4 150305.54 494678.69 85628
3/20/03 7:00 45:00:00 76 2.04 10.7 0.483 0.772 0.289 23667.65 0.040135 0.307808 118322.4 141990.05 438443.39 85628
3/20/03 10:00 48:00:00 72 1.85 10.7 0.535 0.844 0.309 25336.62 0.032925 0.319802 102995.5 128332.15 405483.30 85628
3/20/03 13:00 51:00:00 84 1.87 10.7 -0.401 -0.048 0.353 29022.51 0.03365 0.31846 104567.4 133589.96 392883.16 85628
3/20/03 16:00 54:00:00 88 2.18 8.2 -0.527 -0.301 0.226 18436.68 0.045911 0.299922 110968.7 129405.37 394492.99 71574
3/20/03 19:00 57:00:00 94 2.3 8.9 0.456 0.671 0.215 17527.43 0.051174 0.293704 126276 143803.42 409813.17 75635
3/20/03 22:00 60:00:00 92 2 9.7 0.734 0.854 0.120 9725.438 0.038557 0.3102 108230 117955.42 392638.25 80151
3/21/03 1:00 63:00:00 104 1.86 9.7 -0.185 -0.028 0.157 12753.32 0.033286 0.319128 97480.41 110233.73 342283.72 80151
3/21/03 4:00 66:00:00 106 1.78 9.7 -0.608 -0.494 0.114 9235.727 0.03045 0.324661 91548.79 100784.52 316527.38 80151
3/21/03 7:00 69:00:00 84 1.92 9.7 0.173 0.151 -0.022 -1767.291 0.035497 0.315191 102030.1 100262.77 301570.94 80151
3/21/03 10:00 72:00:00 90 1.57 9.7 0.585 0.701 0.116 9398.924 0.023613 0.340995 76718.17 86117.09 279569.80 80151
3/21/03 13:00 75:00:00 90 1.48 9.7 -0.160 0.073 0.233 19015.93 0.020952 0.348957 70694.48 89710.41 263741.26 80151
3/21/03 16:00 78:00:00 88 1.43 9.7 -0.609 -0.472 0.137 11114.92 0.019543 0.353678 67435.26 78550.18 252390.89 80151
3/21/03 19:00 81:00:00 88 1.3 8.9 0.167 0.264 0.097 7850.179 0.016112 0.367107 55627.29 63477.47 75635
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3/29/03 22:00 0:00:00 88 1.04 8.2 -0.277 -0.225 0.052 4196.579 0.010253 0.400576 38636.63 42833.21 71574
3/30/03 1:00 3:00:00 88 1.15 8.2 -0.347 -0.270 0.077 6223.843 0.012569 0.385134 44244.21 50468.05 71574
3/30/03 4:00 6:00:00 88 1.18 8.2 0.361 0.478 0.117 9480.537 0.013242 0.381275 45826.57 55307.10 71574
3/30/03 7:00 9:00:00 16 1.71 5.2 0.497 0.651 0.154 12507.3 0.028073 0.329794 57325.53 69832.83 187709.90 52662
3/30/03 10:00 12:00:00 48 1.96 5.8 -0.188 0.028 0.216 17610.04 0.037011 0.31266 76205.56 93815.60 245472.65 56682
3/30/03 13:00 15:00:00 48 1.89 5.8 -0.414 -0.087 0.327 26842.13 0.034383 0.317138 71982.55 98824.68 288960.43 56682
3/30/03 16:00 18:00:00 52 1.95 5.8 0.237 0.559 0.322 26423.61 0.03663 0.313286 75595.87 102019.47 301266.24 56682
3/30/03 19:00 21:00:00 52 2.14 6.6 0.486 0.909 0.423 34926.55 0.044221 0.302102 94651.5 129578.05 347396.29 61837
3/30/03 22:00 24:00:00 40 1.95 7 -0.123 0.307 0.430 35519.67 0.03663 0.313286 85049.2 120568.87 375220.38 64338
3/31/03 1:00 27:00:00 50 1.91 7 -0.434 -0.052 0.382 31462.5 0.035124 0.315835 82408.44 113870.94 351659.71 64338
3/31/03 4:00 30:00:00 58 1.7 8.2 0.202 0.529 0.327 26842.13 0.027742 0.330552 76756.11 103598.24 326203.77 71574
3/31/03 7:00 33:00:00 54 1.45 7.6 0.559 0.878 0.319 26172.61 0.0201 0.351763 57891.01 84063.63 281492.81 68003
3/31/03 10:00 36:00:00 68 1.29 8.2 -0.040 0.273 0.313 25670.9 0.015862 0.368217 51820.48 77491.38 242332.51 71574
3/31/03 13:00 39:00:00 58 1.14 8.2 -0.458 -0.192 0.266 21753.31 0.012348 0.386451 43721.78 65475.09 214449.70 71574
3/31/03 16:00 42:00:00 58 0.95 8.2 0.110 0.248 0.138 11196.74 0.008535 0.415006 34278.79 45475.53 71574
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April 6-12, 2003 Waves at 8m Surge Wave Momentum Flux
Duration Dir HmO Tp Predicted Actual Surge ST Ao A, Mf Is Storm Definition
(hr) N (m) (sec) (m) (m) (m) (n/m) (n/m) (n/m) (n-hr/m) (n/m)
4/11/03 16:00 123:00:00 72 2.1 10.7 0.231 0.801 0.570 47485.42 0.042562 0.304339 123344.1 170829.49 502004.83 85628
4/11/03 19:00 126:00:00 70 1.75 10.7 -0.206 0.315 0.521 43274.99 0.02942 0.326826 95283.45 138558.44 464081.89 85628
4/11/03 22:00 129:00:00 64 1.53 10.7 -0.221 0.242 0.463 38322.41 0.02241 0.344453 79192.15 117514.56 384109.51 85628
4/12/03 1:00 132:00:00 56 1.33 10.7 0.336 0.833 0.497 41221.54 0.016874 0.363847 65628.11 106849.65 336546.33 85628
4/12/03 4:00 135:00:00 52 1.2 10.7 0.490 0.949 0.459 37982.1 0.0137 0.378778 57367.76 95349.86 303299.28 85628
4/12/03 7:00 138:00:00 64 1.1 10.7 -0.035 0.461 0.496 41136.11 0.011486 0.391886 51318.2 92454.31 281706.27 85628
4/12/03 10:00 141:00:00 68 1.04 10.7 -0.349 0.118 0.467 38662.88 0.010253 0.400576 47817.66 86480.54 268402.28 85628
4/12/03 13:00 144:00:00 66 0.99 9.7 0.081 0.549 0.468 38748.03 0.009279 0.408368 41511.97 80260.00 250110.81 80151
4/12/03 16:00 147:00:00 68 0.92 10.7 0.388 0.749 0.361 29694.77 0.007998 0.420246 41112.43 70807.20 226600.79 85628
4/12/03 19:00 150:00:00 102 0.84 9.7 -0.031 0.303 0.334 27428.49 0.006652 0.435463 33846.15 61274.64 80151
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4/17/03 7:00 0:00:00 80 0.41 13.6 0.672 0.585 -0.087 -6960.4 0.001556 0.57643 22826.31 15865.91 100643
4/17/03 10:00 3:00:00 82 0.44 13.6 0.208 0.252 0.044 3549.181 0.001795 0.560731 24186.81 27735.99 100643
4/17/03 13:00 6:00:00 30 1.09 5.5 -0.642 -0.475 0.167 13574.03 0.011276 0.393288 30054.58 43628.61 54690
4/17/03 16:00 9:00:00 28 1.89 6.6 -0.154 0.135 0.289 23667.65 0.034383 0.317138 78130.43 101798.08 218140.03 61837
4/17/03 19:00 12:00:00 54 1.93 9.7 0.863 1.220 0.357 29358.56 0.035873 0.314552 102796.7 132155.27 350930.03 80151
4/17/03 22:00 15:00:00 68 2.04 10.7 0.535 1.023 0.488 40452.99 0.040135 0.307808 118322.4 158775.40 436396.00 85628
4/18/03 1:00 18:00:00 66 2.06 10.7 -0.543 -0.066 0.477 39514.76 0.040936 0.306636 119986.7 159501.43 477415.23 85628
4/18/03 4:00 21:00:00 70 2.19 10.7 -0.436 -0.054 0.382 31462.5 0.046338 0.299386 131038.5 162501.03 483003.68 85628
4/18/03 7:00 24:00:00 68 2.06 10.7 0.509 0.828 0.319 26172.61 0.040936 0.306636 119986.7 146159.28 462990.46 85628
4/18/03 10:00 27:00:00 58 1.86 10.7 0.405 0.813 0.408 33657.25 0.033286 0.319128 103780.3 137437.52 425395.19 85628
4/18/03 13:00 30:00:00 70 1.84 10.7 -0.504 -0.055 0.449 37132.03 0.032565 0.32048 102213.2 139345.28 415174.19 85628
4/18/03 16:00 33:00:00 76 1.96 8.9 -0.391 -0.067 0.324 26590.99 0.037011 0.31266 99603.02 126194.01 398308.92 75635
4/18/03 19:00 36:00:00 70 1.92 9.7 0.677 1.013 0.336 27596.11 0.035497 0.315191 102030.1 129626.17 383730.27 80151
4/18/03 22:00 39:00:00 74 1.82 8.9 0.764 1.146 0.382 31462.5 0.031852 0.321852 89402.05 120864.55 375736.08 75635
4/19/03 1:00 42:00:00 70 1.97 10.7 -0.274 0.148 0.422 34841.86 0.037395 0.312039 112573.6 147415.45 402420.00 85628
4/19/03 4:00 45:00:00 82 2.13 10.7 -0.595 -0.232 0.363 29862.93 0.043803 0.302655 125887.4 155750.28 454748.60 85628
4/19/03 7:00 48:00:00 86 2.41 10.7 0.232 0.532 0.300 24585.09 0.056254 0.288387 150657.8 175242.89 496489.76 85628
4/19/03 10:00 51:00:00 86 2.31 10.7 0.505 0.800 0.295 24167.92 0.051626 0.293206 141598 165765.96 511513.28 85628
4/19/03 13:00 54:00:00 86 2.32 10.7 -0.266 0.090 0.356 29274.53 0.05208 0.292711 142493.4 171767.94 506300.86 85628
4/19/03 16:00 57:00:00 84 2.62 12 -0.527 -0.262 0.265 21670.19 0.066627 0.279119 181712.6 203382.78 562726.08 92504
4/19/03 19:00 60:00:00 74 3.1 13.6 0.364 0.588 0.224 18271.27 0.093679 0.26135 248807.5 267078.74 705692.27 100643
4/19/03 22:00 63:00:00 86 3.15 13.6 0.851 1.137 0.286 23417.65 0.096764 0.25972 254741.3 278159.00 817856.60 100643
4/20/03 1:00 66:00:00 74 2.99 13.6 0.058 0.416 0.358 29442.6 0.087068 0.265068 235960.5 265403.10 815343.15 100643
4/20/03 4:00 69:00:00 84 2.98 13.6 -0.600 -0.242 0.358 29442.6 0.086479 0.265415 234806.8 264249.39 794478.74 100643
4/20/03 7:00 72:00:00 84 2.93 13.6 -0.070 0.184 0.254 20756.63 0.083565 0.267177 229073.8 249830.48 771119.80 100643
4/20/03 10:00 75:00:00 82 2.62 13.6 0.495 0.707 0.212 17279.67 0.066627 0.279119 194863 212142.71 692959.77 100643
4/20/03 13:00 78:00:00 70 2.53 12 -0.008 0.310 0.318 26088.97 0.062072 0.28296 172689.3 198778.25 616381.43 92504
4/20/03 16:00 81:00:00 84 2.46 12 -0.529 -0.238 0.291 23834.37 0.058643 0.286081 165804.4 189638.78 582625.53 92504
4/20/03 19:00 84:00:00 78 2.4 12 0.034 0.209 0.175 14231.32 0.055782 0.288856 159996.3 174227.66 545799.66 92504
4/20/03 22:00 87:00:00 72 2.16 12 0.783 1.001 0.218 17775.29 0.045062 0.301005 137632.2 155407.49 494452.73 92504
4/21/03 1:00 90:00:00 80 1.91 12 0.350 0.713 0.363 29862.93 0.035124 0.315835 115833.8 145696.70 451656.28 92504
4/21/03 4:00 93:00:00 82 1.67 12 -0.457 -0.186 0.271 22169.02 0.026759 0.332861 96374.83 118543.85 396360.82 92504
4/21/03 7:00 96:00:00 78 1.58 10.7 -0.300 -0.085 0.215 17527.43 0.023919 0.340149 82742.59 100270.03 328220.81 85628
4/21/03 10:00 99:00:00 76 1.37 10.7 0.380 0.627 0.247 20175.9 0.017918 0.359656 68258.57 88434.48 283056.75 85628
4/21/03 13:00 102:00:00 76 1.29 10.7 0.195 0.483 0.288 23584.31 0.015862 0.368217 63039.26 86623.57 262587.07 85628
4/21/03 16:00 105:00:00 82 1.33 10.7 -0.401 -0.141 0.260 21254.79 0.016874 0.363847 65628.11 86882.90 260259.70 85628
4/21/03 19:00 108:00:00 82 1.26 10.7 -0.215 -0.037 0.178 14477.97 0.015123 0.371621 61125.08 75603.05 243728.92 85628
4/21/03 22:00 111:00:00 84 1.29 10.7 0.576 0.766 0.190 15465.48 0.015862 0.368217 63039.26 78504.74 85628
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Duration (hr)
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-Total Momentum 
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0  -I------------------------ ,--------
0:00:00 4:48:00 9:36:00 14:24:00 19:12:00 24:00:00 28:48:00 33:36:00 38:24:00 43:12:00
■ W aves 
-S urge




























( s e c )
P r e d ic te d
(m )
A ctu a l
(m )









(n -hr /m )
S to rm  D efin ition  
(n /m )
6 /1 6 /0 3  1 0 :0 0 0 :0 0 .0 0 5 8 0 .6 5 3 .7 0 .3 6 1 0 .6 1 9 0 .2 5 8 2 1 0 8 8 .6 9 0 .0 0 3 9 5 7 0 .4 8 1 3 8 8 9 9 0 0 .1 1 3 3 0 9 8 8 .8 1 4 1 8 7 2
6 /1 6 /0 3  1 3 :0 0 3 :0 0 :0 0 7 0 0 .9 3 4 .5 - 0 .3 7 6 -0 .0 9 0 0 .2 8 6 2 3 4 1 7 .6 5 0 .0 0 8 1 7 5 0 .4 1 8 4 7 3 2 0 1 7 6 .3 1 4 3 5 9 3 .9 6 4 7 7 7 4
6 /1 6 /0 3  1 6 :0 0 6 :0 0 :0 0 7 0 1 .2 6 5 .5 - 0 .3 5 9 - 0 .1 5 6 0 .2 0 3 1 6 5 3 6 .9 1 0 .0 1 5 1 2 3 0 .3 7 1 6 2 1 3 7 2 7 4 .0 9 5 3 8 1 1 .0 0 5 4 6 9 0
6 /1 6 /0 3  1 9 :0 0 9 :0 0 :0 0 8 4 1 .4 5 5 .5 0 .5 6 5 0 .7 7 3 0 .2 0 8 1 6 9 4 9 .4 5 0 .0 2 0 1 0 .3 5 1 7 6 3 4 6 1 1 0 .5 6 6 3 0 6 0 .0 1 1 7 5 3 0 6 .5 1 5 4 6 9 0
6 /1 6 /0 3  2 2 :0 0 1 2 :0 0 :0 0 7 6 1 .6 5 .8 0 .7 6 1 1 .0 9 4 0 .3 3 3 2 7 3 4 4 .6 9 0 .0 2 4 5 3 6 0 .3 3 8 4 8 1 5 5 6 1 2 .1 1 8 2 9 5 6 .8 1 2 1 9 0 2 5 .2 3 5 6 6 8 2
6 /1 7 /0 3  1 :0 0 1 5 :0 0 :0 0 7 6 1 .7 9 6 .2 - 0 .1 1 2 0 .3 3 3 0 .4 4 5 3 6 7 9 2 .2 9 0 .0 3 0 7 9 8 0 .3 2 3 9 5 1 6 9 0 5 2 .1 1 0 5 8 4 4 .3 8 2 8 3 2 0 1 .7 9 5 9 2 8 7
6 /1 7 /0 3  4 :0 0 1 8 :0 0 :0 0 8 0 1 .7 8 7 -0 .5 2 4 - 0 .1 6 7 0 .3 5 7 2 9 3 5 8 .5 6 0 .0 3 0 4 5 0 .3 2 4 6 6 1 7 4 0 7 3 .1 3 1 0 3 4 3 1 .6 9 3 1 3 9 1 4 .1 1 6 4 3 3 8
6 /1 7 /0 3  7 :0 0 2 1 :0 0 :0 0 7 6 1 .7 9 7 0 .1 1 2 0 .3 6 4 0 .2 5 2 2 0 5 9 0 .6 6 0 .0 3 0 7 9 8 0 .3 2 3 9 5 1 7 4 7 0 0 .8 3 9 5 2 9 1 .4 9 2 9 8 0 8 4 .7 6 6 4 3 3 8
6 /1 7 /0 3  1 0 :0 0 2 4 :0 0 :0 0 7 4 1 .6 8 7 .6 0 .4 5 5 0 .7 2 1 0 .2 6 6 2 1 7 5 3 .3 1 0 .0 2 7 0 8 5 0 .3 3 2 0 8 5 7 1 7 3 3 .5 1 9 3 4 8 6 .8 2 2 8 3 1 6 7 .4 5 6 8 0 0 3
6 /1 7 /0 3  1 3 :0 0 2 7 :0 0 :0 0 7 2 1 .5 3 7 - 0 .1 2 2 0 .1 8 7 0 .3 0 9 2 5 3 3 6 .6 2 0 .0 2 2 4 1 0 .3 4 4 4 5 3 5 9 1 1 8 .9 2 8 4 4 5 5 .5 4 2 6 6 9 1 3 .5 3 6 4 3 3 8
6 /1 7 /0 3  1 6 :0 0 3 0 :0 0 :0 0 9 4 1 .4 3 8 .9 -0 .4 3 3 -0 .2 0 5 0 .2 2 8 1 8 6 0 2 .1 3 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 6 3 4 5 1 .9 3 8 2 0 5 4 .0 6 2 4 9 7 6 4 .4 0 7 5 6 3 5
6 /1 7 /0 3  1 9 :0 0 3 3 :0 0 :0 0 9 4 1 .3 3 8 .9 0 .2 5 2 0 .3 9 3 0 .1 4 1 1 1 4 4 2 .2 8 0 .0 1 6 8 7 4 0 .3 6 3 8 4 7 5 7 3 9 5 .6 4 6 8 8 3 7 .9 2 2 2 6 3 3 7 .9 7 7 5 6 3 5
6 /1 7 /0 3  2 2 :0 0 3 6 :0 0 :0 0 8 6 1 .21 9 .7 0 .7 7 2 0 .9 7 5 0 .2 0 3 1 6 5 3 6 .9 1 0 .0 1 3 9 3 2 0 .3 7 7 5 5 1 5 3 8 4 6 .4 4 7 0 3 8 3 .3 5 8 0 1 5 1
6 /1 8 /0 3  1 :0 0 3 9 :0 0 :0 0 9 2 1 .1 5 9 .7 0 .2 0 6 0 .5 1 3 0 .3 0 7 2 5 1 6 9 .5 4 0 .0 1 2 5 6 9 0 .3 8 5 1 3 4 5 0 3 5 6 .2 7 7 5 5 2 5 .8 1 8 0 1 5 1
Is=  2 3 1 5 7 1 5 .7 6
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( s e c )
P r e d ic te d
(m )
A ctu a l
(m )









(n -h r /m )
S to rm  D efin ition  
(n /m )
9 /1 2 /0 3  4 : 0 0 1 2 3 :0 0 :0 0 7 4 2 .7 8 8 .2 -0 .1 8 6 0 .1 8 9 0 .3 7 5 3 0 8 7 2 .7 6 0 .0 7 5 1 2 7 0 .2 7 2 7 2 4 1 6 1 0 5 0 .9 1 9 1 9 2 3 .6 2 5 0 2 5 3 8 .4 7 7 1 5 7 4
9 /1 2 /0 3  7 :0 0 1 2 6 :0 0 :0 0 7 2 3 .1 4 8 .9 0 .5 8 9 1 .0 0 9 0 .4 2 0 3 4 6 7 2 .5 1 0 .0 9 6 1 4 3 0 .2 6 0 0 4 3 2 0 3 3 7 1 .5 2 3 8 0 4 4 .0 2 6 4 4 9 5 1 .4 6 7 5 6 3 5
9 /1 2 /0 3  1 0 :0 0 1 2 9 :0 0 :0 0 6 8 2 .7 1 0 .7 0 .5 1 7 0 .8 4 4 0 .3 2 7 2 6 8 5 0 .5 1 0 .0 7 0 8 1 2 0 .2 7 5 8 5 5 1 7 8 2 5 3 .5 2 0 5 1 0 4 .0 3 6 6 4 7 2 2 .0 7 8 5 6 2 8
9 / 1 2 / 0 3 1 3 : 0 0 1 3 2 :0 0 :0 0 8 8 2 .5 3 1 0 .7 -0 .2 2 1 0 .1 5 4 0 .3 7 5 3 0 8 7 2 .7 6 0 .0 6 2 0 7 2 0 .2 8 2 9 6 1 6 1 8 3 9 .3 1 9 2 7 1 2 .0 7 5 9 6 7 2 4 .1 5 8 5 6 2 8
9 / 1 2 / 0 3 1 6 : 0 0 1 3 5 :0 0 :0 0 7 2 2 .3 9 9 .7 -0 .2 1 1 0 .1 0 9 0 .3 2 0 2 6 2 5 6 .2 7 0 .0 5 5 3 1 2 0 .2 8 9 3 2 8 1 4 0 6 1 2 .5 1 6 6 8 6 8 .8 0 5 3 9 3 7 1 .3 0 8 0 1 5 1
9 /1 2 /0 3  1 9 :0 0 1 3 8 :0 0 :0 0 8 0 2 .3 6 1 5 .6 0 .5 2 4 0 .8 3 6 0 .3 1 2 2 5 5 8 7 .3 1 0 .0 5 3 9 1 5 0 .2 9 0 7 6 1 1 8 1 9 1 3 .3 2 0 7 5 0 0 .6 6 5 6 1 5 5 4 .1 9 1 1 0 3 8 9
9 /1 2 /0 3  2 2 :0 0 1 4 1 :0 0 :0 0 8 2 2 .0 4 1 3 .6 0 .5 2 8 0 .9 2 7 0 .3 9 9 3 2 8 9 6 .7 6 0 .0 4 0 1 3 5 0 .3 0 7 8 0 8 1 3 7 1 4 7 1 7 0 0 4 3 .8 1 5 6 6 3 1 6 .7 0 1 0 0 6 4 3
9 /1 3 /0 3  1 :0 0 1 4 4 :0 0 :0 0 7 8 1 .9 8 1 3 .6 -0 .2 1 6 0 .1 7 3 0 .3 8 9 3 2 0 5 2 .7 2 0 .0 3 7 7 8 0 .3 1 1 4 2 2 1 3 1 6 5 5 .1 1 6 3 7 0 7 .8 6 5 0 0 6 2 7 .4 9 1 0 0 6 4 3
9 /1 3 /0 3  4 : 0 0 1 4 7 :0 0 :0 0 6 8 1 .9 2 9 .7 -0 .2 6 5 0 .0 8 6 0 .3 5 1 2 8 8 5 4 .5 5 0 .0 3 5 4 9 7 0 .3 1 5 1 9 1 1 0 2 0 3 0 .1 1 3 0 8 8 4 .6 1 4 4 1 8 8 8 .7 0 8 0 1 5 1
9 /1 3 /0 3  7 :0 0 1 5 0 :0 0 :0 0 8 0 1 .8 6 1 3 .6 0 .4 8 1 0 .7 3 7 0 .2 5 6 2 0 9 2 2 .6 4 0 .0 3 3 2 8 6 0 .3 1 9 1 2 8 1 2 0 9 4 6 .3 1 4 1 8 6 8 .9 0 4 0 9 1 3 0 .2 7 1 0 0 6 4 3
9 /1 3 /0 3  1 0 :0 0 1 5 3 :0 0 :0 0 8 0 1 .6 6 1 3 .6 0 .6 3 0 0 .8 2 8 0 .1 9 8 1 6 1 2 4 .6 2 0 .0 2 6 4 3 6 0 .3 3 3 6 4 3 1 0 3 9 2 2 .8 1 2 0 0 4 7 .3 8 3 9 2 8 7 4 .4 2 1 0 0 6 4 3
9 /1 3 /0 3  1 3 :0 0 1 5 6 :0 0 :0 0 8 2 1 .5 8 12 -0 .0 5 1 0 .1 5 7 0 .2 0 8 1 6 9 4 9 .4 5 0 .0 2 3 9 1 9 0 .3 4 0 1 4 9 8 9 4 5 5 .3 4 1 0 6 4 0 4 .8 0 3 3 9 6 7 8 .2 7 9 2 5 0 4
9 /1 3 /0 3  1 6 :0 0 1 5 9 :0 0 :0 0 7 8 1 .4 5 12 -0 .2 7 0 -0 .0 6 0 0 .2 1 0 1 7 1 1 4 .5 4 0 .0 2 0 1 0 .3 5 1 7 6 3 7 9 8 3 0 .3 2 9 6 9 4 4 .8 6 3 0 5 0 2 4 .4 8 9 2 5 0 4
9 /1 3 /0 3  1 9 :0 0 1 6 2 :0 0 :0 0 9 6 1 .4 9 1 3 .6 0 .3 3 3 0 .4 6 5 0 .1 3 2 1 0 7 0 5 .9 5 0 .0 2 1 2 3 9 0 .3 4 8 0 4 9 0 2 7 7 .3 8 1 0 0 9 8 3 .3 2 2 9 6 8 9 2 .2 7 1 0 0 6 4 3
9 /1 3 /0 3  2 2 :0 0 1 6 5 :0 0 :0 0 8 4 1 .3 6 1 2 0 .5 5 2 0 .6 4 3 0 .0 9 1 7 3 6 1 .8 5 6 0 .0 1 7 6 5 4 0 .3 6 0 6 8 7 7 3 4 2 6 .1 1 8 0 7 8 7 .9 6 2 7 2 6 5 6 .9 3 9 2 5 0 4
9 /1 4 /0 3  1 :0 0 1 6 8 :0 0 :0 0 8 0 1 .3 5 12 -0 .0 6 8 0 .0 7 4 0 .1 4 2 1 1 5 2 4 .1 4 0 .0 1 7 3 9 2 0 .3 6 1 7 3 7 2 7 2 7 .7 6 8 4 2 5 1 .9 0 9 2 5 0 4
9 /1 4 /0 3  4 : 0 0 1 7 1 :0 0 :0 0 8 2 1 .3 8 12 -0 .2 9 5 -0 .1 4 7 0 .1 4 8 1 2 0 1 5 .5 4 0 .0 1 8 1 8 3 0 .3 5 8 6 3 4 7 4 8 3 0 .7 7 8 6 8 4 6 .3 1 9 2 5 0 4
9 /1 5 /0 3  7 :0 0 1 9 8 :0 0 :0 0 1 0 4 1 .2 8 1 3 .6 0 .1 7 5 0 .3 5 7 0 .1 8 2 1 4 8 0 6 .9 8 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 7 4 4 9 2 .3 9 8 9 2 9 9 .3 7 1 0 0 6 4 3
9 /1 5 /0 3  1 0 :0 0 2 0 1 :0 0 :0 0 1 0 4 1 .3 3 1 3 .6 0 .6 7 5 0 .8 4 2 0 .1 6 7 1 3 5 7 4 .0 3 0 .0 1 6 8 7 4 0 .3 6 3 8 4 7 7 8 1 4 1 .7 2 9 1 7 1 5 .7 5 1 0 0 6 4 3
9 /1 5 /0 3  1 3 :0 0 2 0 4 :0 0 :0 0 1 1 0 1 .3 4 1 5 .6 0 .2 9 6 0 .5 2 1 0 .2 2 5 1 8 3 5 3 .9 7 0 .0 1 7 1 3 2 0 .3 6 2 7 8 3 8 7 1 3 6 .3 2 1 0 5 4 9 0 .3 0 1 1 0 3 8 9
9 /1 5 /0 3  1 6 :0 0 2 0 7 :0 0 :0 0 1 0 8 1 .4 3 1 5 .6 -0 .2 2 0 -0 .0 0 8 0 .2 1 2 1 7 2 7 9 .6 7 0 .0 1 9 5 4 3 0 .3 5 3 6 7 8 9 4 3 7 3 .9 4 1 1 1 6 5 3 .6 0 3 2 5 7 1 5 .8 5 1 1 0 3 8 9
9 /1 5 /0 3  1 9 :0 0 2 1 0 :0 0 :0 0 1 0 2 1 .7 7 1 5 .6 -0 .0 1 0 0 .1 7 3 0 .1 8 3 1 4 8 8 9 .2 6 0 .0 3 0 1 0 5 0 .3 2 5 3 7 7 1 2 3 7 2 5 .1 1 3 8 6 1 4 .4 0 3 7 5 4 0 2 .0 0 1 1 0 3 8 9
9 /1 5 /0 3  2 2 : 0 0 2 1 3 :0 0 :0 0 1 0 2 1 .8 7 1 5 .6 0 .4 5 2 0 .6 1 8 0 .1 6 6 1 3 4 9 1 .9 1 0 .0 3 3 6 5 0 .3 1 8 4 6 1 3 2 9 4 9 .4 1 4 6 4 4 1 .2 7 4 2 7 5 8 3 .5 1 1 1 0 3 8 9
9 /1 6 /0 3  1 :0 0 2 1 6 : 0 0 : 0 0 1 0 2 1 .8 4 1 5 .6 0 .1 8 1 0 .3 5 6 0 .1 7 5 1 4 2 3 1 .3 2 0 .0 3 2 5 6 5 0 .3 2 0 4 8 1 3 0 1 5 4 .3 1 4 4 3 8 5 .6 1 4 3 6 2 4 0 .3 3 1 1 0 3 8 9
9 /1 6 /0 3  4 : 0 0 2 1 9 :0 0 :0 0 1 0 0 1 .8 6 1 3 .6 -0 .2 4 7 -0 .0 1 4 0 .2 3 3 1 9 0 1 5 .9 3 0 .0 3 3 2 8 6 0 .3 1 9 1 2 8 1 2 0 9 4 6 .3 1 3 9 9 6 2 .1 9 4 2 6 5 2 1 .7 0 1 0 0 6 4 3
9 /1 6 /0 3  7 :0 0 2 2 2 :0 0 :0 0 1 0 2 1 .9 8 1 3 .6 0 .0 5 0 0 .2 6 6 0 .2 1 6 1 7 6 1 0 .0 4 0 .0 3 7 7 8 0 .3 1 1 4 2 2 1 3 1 6 5 5 .1 1 4 9 2 6 5 .1 7 4 3 3 8 4 1 .0 4 1 0 0 6 4 3
9 /1 6 /0 3  1 0 :0 0 2 2 5 :0 0 :0 0 1 0 0 2 .0 2 1 3 .6 0 .6 1 4 0 .8 5 5 0 .2 4 1 1 9 6 7 8 .5 3 0 .0 3 9 3 4 2 0 .3 0 8 9 9 6 1 3 5 3 0 6 .3 1 5 4 9 8 4 .8 0 4 5 6 3 7 4 .9 6 1 0 0 6 4 3
9 /1 6 /0 3  1 3 :0 0 2 2 8 :0 0 :0 0 9 8 1 .9 1 3 .6 0 .4 1 2 0 .7 1 9 0 .3 0 7 2 5 1 6 9 .5 4 0 .0 3 4 7 5 2 0 .3 1 6 4 8 4 1 2 4 4 7 5 1 4 9 6 4 4 .5 2 4 5 6 9 4 3 .9 8 1 0 0 6 4 3
9 /1 6 /0 3  1 6 :0 0 2 3 1 :0 0 :0 0 1 0 0 1 .7 3 1 3 .6 -0 .1 2 3 0 .1 4 3 0 .2 6 6 2 1 7 5 3 .3 1 0 .0 2 8 7 4 2 0 .3 2 8 2 9 8 1 0 9 7 6 2 .7 1 3 1 5 1 6 .0 5 4 2 1 7 4 0 .8 5 1 0 0 6 4 3
9 /1 6 /0 3  1 9 :0 0 2 3 4 :0 0 :0 0 9 8 1 .7 3 1 3 .6 -0 .0 9 9 0 .1 5 8 0 .2 5 7 2 1 0 0 5 .6 6 0 .0 2 8 7 4 2 0 .3 2 8 2 9 8 1 0 9 7 6 2 .7 1 3 0 7 6 8 .4 1 3 9 3 4 2 6 .6 9 1 0 0 6 4 3
9 /1 6 /0 3  2 2 :0 0 2 3 7 :0 0 :0 0 1 0 0 1 .9 1 3 .6 0 .3 4 2 0 .5 9 2 0 .2 5 0 2 0 4 2 4 .7 3 0 .0 3 4 7 5 2 0 .3 1 6 4 8 4 1 2 4 4 7 5 1 4 4 8 9 9 .7 0 4 1 3 5 0 2 .1 6 1 0 0 6 4 3
9 /1 7 /0 3  1 :0 0 2 4 0 :0 0 :0 0 1 0 0 1 .8 4 1 3 .6 0 .2 4 5 0 .4 7 3 0 .2 2 8 1 8 6 0 2 .1 3 0 .0 3 2 5 6 5 0 .3 2 0 4 8 1 1 9 1 9 7 .3 1 3 7 7 9 9 .4 4 4 2 4 0 4 8 .7 1 1 0 0 6 4 3
9 /1 7 /0 3  4 :0 0 2 4 3 :0 0 :0 0 1 0 4 2 .3 5 1 5 .6 -0 .1 6 8 0 .1 3 2 0 .3 0 0 2 4 5 8 5 .0 9 0 .0 5 3 4 5 3 0 .2 9 1 2 4 4 1 8 0 8 5 2 .6 2 0 5 4 3 7 .7 0 5 1 4 8 5 5 .7 1 1 1 0 3 8 9
9 /1 7 /0 3  7 :0 0 2 4 6 :0 0 :0 0 1 0 0 2 .6 3 1 5 .6 -0 .0 4 7 0 .2 4 5 0 .2 9 2 2 3 9 1 7 .7 4 0 .0 6 7 1 4 3 0 .2 7 8 7 0 3 2 1 1 5 0 2 .5 2 3 5 4 2 0 .2 6 6 6 1 2 8 6 .9 4 1 1 0 3 8 9
9 / 1 7 / 0 3 1 0 : 0 0 2 4 9 :0 0 :0 0 1 0 4 2 .6 2 1 5 .6 0 .4 9 4 0 .7 8 0 0 .2 8 6 2 3 4 1 7 .6 5 0 .0 6 6 6 2 7 0 .2 7 9 1 1 9 2 1 0 3 7 4 .2 2 3 3 7 9 1 .8 3 7 0 3 8 1 8 .1 3 1 1 0 3 8 9
9 /1 7 /0 3  1 3 :0 0 2 5 2 :0 0 :0 0 1 0 4 2 .8 8 1 5 .6 0 .4 8 6 0 .8 1 0 0 .3 2 4 2 6 5 9 0 .9 9 0 .0 8 0 7 0 2 0 .2 6 8 9 8 1 2 4 0 5 1 3 .1 2 6 7 1 0 4 .0 8 7 5 1 3 4 3 .8 7 1 1 0 3 8 9
9 /1 7 /0 3  1 6 :0 0 2 5 5 :0 0 :0 0 1 0 4 3 .0 6 1 5 .6 0 .0 1 2 0 .3 7 8 0 .3 6 6 3 0 1 1 5 .2 5 0 .0 9 1 2 4 6 0 .2 6 2 6 8 2 6 2 3 4 7 .3 2 9 2 4 6 2 .6 0 8 3 9 3 5 0 .0 3 1 1 0 3 8 9
9 /1 7 /0 3  1 9 :0 0 2 5 8 :0 0 :0 0 1 0 4 3 .1 4 1 5 .6 -0 .1 4 3 0 .2 1 0 0 .3 5 3 2 9 0 2 2 .5 1 0 .0 9 6 1 4 3 0 .2 6 0 0 4 3 2 7 2 3 0 3 .4 3 0 1 3 2 5 .9 2 8 9 0 6 8 2 .7 8 1 1 0 3 8 9
9 /1 7 /0 3  2 2 :0 0 2 6 1 :0 0 :0 0 1 0 4 3 .3 1 1 5 .6 0 .2 0 6 0 .6 1 7 0 .4 1 1 3 3 9 1 0 .9 3 0 .1 0 6 9 8 0 .2 5 4 7 3 7 2 9 3 9 7 0 .9 3 2 7 8 8 1 .8 4 9 4 3 8 1 1 .6 4 1 1 0 3 8 9
9 /1 8 /0 3  1 :0 0 2 6 4 :0 0 :0 0 1 0 2 3 .7 2 1 5 .6 0 .2 8 1 0 .7 6 8 0 .4 8 7 4 0 3 6 7 .6 5 0 .1 3 5 5 2 8 0 .2 4 3 3 6 7 3 4 9 0 5 5 .8 3 8 9 4 2 3 .4 5 1 0 7 5 9 5 7 .9 4 1 1 0 3 8 9



























( s e c )
P r ed ic ted
(m )
A ctu a l
(m )









(n -h r /m L
S to rm  D efin ition  
(n /m )
9 /1 8 /0 3  7 :0 0 2 7 0 : 0 0 : 0 0 9 0 5 .1 1 1 5 .6 -0 .1 2 6 0 .8 5 0 0 .9 7 6 8 3 3 0 0 .5 9 0 .2 5 7 8 1 9 0 .2 1 4 9 5 7 5 6 4 7 6 8 .2 6 4 8 0 6 8 .7 9 1 7 2 0 0 4 4 .5 8 1 1 0 3 8 9
9 /1 8 /0 3  1 0 :0 0 2 7 3 : 0 0 : 0 0 8 8 5 .6 2 1 5 .6 0 .3 3 6 1 .4 6 6 1 .1 3 0 9 7 3 1 9 .2 3 0 .3 1 2 6 1 1 0 .2 0 7 1 0 8 6 5 4 8 3 8 .6 7 5 2 1 5 7 .8 1 2 1 0 0 3 3 9 .9 0 1 1 0 3 8 9
9 /1 8 /0 3  1 3 :0 0 2 7 6 : 0 0 : 0 0 7 6 5 .9 5 1 5 .6 0 .5 2 8 1 .9 9 2 1 .4 6 4 1 2 8 5 4 2 .8 0 .3 5 0 9 1 3 0 .2 0 2 5 3 9 7 1 6 1 7 8 .4 8 4 4 7 2 1 .2 2 2 3 9 5 3 1 8 .5 4 1 1 0 3 8 9
9 /1 8 /0 3  1 6 :0 0 2 7 9 :0 0 :0 0 7 0 5 .0 7 1 5 .6 0 .1 6 6 0 .9 4 8 0 .7 8 2 6 5 9 8 0 .1 6 0 .2 5 3 7 4 8 0 .2 1 5 6 1 9 5 5 7 9 4 8 .5 6 2 3 9 2 8 .6 7 2 2 0 2 9 7 4 .8 4 1 1 0 3 8 9
9 /1 8 /0 3  1 9 :0 0 2 8 2 :0 0 :0 0 8 2 3 .9 8 1 3 .6 -0 .1 5 2 0 .2 2 0 0 .3 7 2 3 0 6 2 0 .1 7 0 .1 5 5 4 0 4 0 .2 3 7 0 2 3 3 6 1 7 2 5 3 9 2 3 4 5 .1 2 1 5 2 4 4 1 0 .6 9 1 0 0 6 4 3
9 /1 8 /0 3  2 2 :0 0 2 8 5 :0 0 :0 0 8 6 2 .9 3 12 0 .0 7 3 0 .1 3 4 0 .0 6 1 4 9 2 5 .6 7 0 .0 8 3 5 6 5 0 .2 6 7 1 7 7 2 1 4 2 5 4 .2 2 1 9 1 7 9 .8 2 9 1 7 2 8 7 .4 1 9 2 5 0 4
9 /1 9 /0 3  1 :0 0 2 8 8 : 0 0 : 0 0 7 8 2 .2 4 12 0 .2 9 8 0 .2 9 5 -0 .0 0 3 -2 4 1 .2 8 0 8 0 .0 4 8 5 0 7 0 .2 9 6 7 5 5 1 4 4 9 3 1 .8 1 4 4 6 9 0 .4 9 5 4 5 8 0 5 .4 6 9 2 5 0 4
9 /1 9 /0 3  4 :0 0 2 9 1 :0 0 :0 0 7 0 1 .8 5 9 .7 0 .0 5 9 0 .1 6 5 0 .1 0 6 8 5 8 3 .3 4 2 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 9 6 7 3 0 .5 3 1 0 5 3 1 3 .8 7 3 7 5 0 0 6 .5 4 8 0 1 5 1
9 /1 9 /0 3  7 :0 0 2 9 4 : 0 0 : 0 0 6 8 1 .61 8 .9 -0 .1 7 5 0 .0 0 4 0 .1 7 9 1 4 5 6 0 .2 1 0 .0 2 4 8 4 8 0 .3 3 7 6 5 7 7 4 9 7 2 .6 4 8 9 5 3 2 .8 4 2 9 2 2 7 0 .0 8 7 5 6 3 5
9 /1 9 /0 3  1 0 :0 0 2 9 7 :0 0 :0 0 6 8 1 .5 8 8 .9 0 .1 7 1 0 .2 6 8 0 .0 9 7 7 8 5 0 .1 7 9 0 .0 2 3 9 1 9 0 .3 4 0 1 4 9 7 2 9 9 7 .7 5 8 0 8 4 7 .9 2 2 5 5 5 7 1 .1 5 7 5 6 3 5
9 /1 9 /0 3  1 3 :0 0 3 0 0 : 0 0 : 0 0 8 4 1 .0 5 9 .7 0 .5 3 6 0 .6 9 8 0 .1 6 2 1 3 1 6 3 .5 5 0 .0 1 0 4 5 3 0 .3 9 9 0 8 4 4 7 4 8 .9 6 5 7 9 1 2 .5 1 2 0 8 1 4 0 .6 5 8 0 1 5 1
9 /1 9 /0 3  1 6 :0 0 3 0 3 :0 0 :0 0 8 2 0 .9 3 9 .7 0 .3 1 6 0 .5 5 2 0 .2 3 6 1 9 2 6 4 .3 3 0 .0 0 8 1 7 5 0 .4 1 8 4 7 3 3 8 3 7 1 .8 8 5 7 6 3 6 .2 1 8 0 1 5 1
9 /1 9 /0 3  1 9 :0 0 3 0 6 : 0 0 : 0 0 8 4 0 .9 1 8 .9 -0 .1 1 6 0 .0 8 9 0 .2 0 5 1 6 7 0 1 .9 0 .0 0 7 8 2 3 0 .4 2 2 0 4 6 3 4 7 2 9 .7 1 5 1 4 3 1 .6 1 7 5 6 3 5
Items denoted in RED ink are taken from  W averider 630 bouy located in 17 m w ater oepth due to 8-m eter gauge being inoperative at that time
Is =  4 8 2 2 7 9 8 8 .2 8
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( s e c )
P r e d ic te d
(m )
A ctu a l
(m )










S to rm  D efin ition  
(n /m )
1 1 /7 /0 3  1 9 :0 0 0 :0 0 :0 0 5 2 1 .1 2 6 .2 0 .5 0 0 0 .7 1 1 0 .2 1 1 1 7 1 9 7 .1 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 3 4 3 3 7 .6 6 5 1 5 3 4 .7 6 5 9 2 8 7
1 1 /7 /0 3  2 2 :0 0 3 :0 0 :0 0 5 6 0 .9 7 6 .6 - 0 .0 5 9 0 .1 6 7 0 .2 2 6 1 8 4 2 8 .4 1 0 .0 0 8 9 0 3 0 .4 1 1 6 3 9 2 9 4 6 3 .9 6 4 7 8 9 2 .3 8 6 1 8 3 7
1 1 /8 /0 3 1 : 0 0 6 :0 0 :0 0 5 6 1 .1 2 6 .2 - 0 .3 5 5 - 0 .0 7 7 0 .2 7 8 2 2 7 5 1 .4 3 0 .0 1 1 9 1 3 0 .3 8 9 1 3 5 3 4 3 3 7 .6 6 5 7 0 8 9 .0 9 5 9 2 8 7
1 1 /8 /0 3  4 :0 0 9 :0 0 :0 0 5 8 1 .2 8 5 .8 0 .3 2 2 0 .5 4 9 0 .2 2 7 1 8 5 1 9 .4 0 .0 1 5 6 1 4 0 .3 6 9 3 3 9 3 9 6 9 3 .4 5 5 8 2 1 2 .8 5 1 7 2 9 5 2 .9 1 5 6 6 8 2
1 1 /8 /0 3  7 :0 0 1 2 :0 0 :0 0 5 2 1 .5 2 5 .8 0 .7 4 2 0 .9 7 1 0 .2 2 9 1 8 6 8 4 .8 7 0 .0 2 2 1 1 5 0 .3 4 5 3 3 8 5 1 4 1 8 .9 7 7 0 1 0 3 .8 4 1 9 2 4 7 5 .0 4 5 6 6 8 2
1 1 /8 /0 3  1 0 :0 0 1 5 :0 0 :0 0 5 2 1 .7 6 .2 0 .1 7 2 0 .4 8 4 0 .3 1 2 2 5 5 8 7 .3 1 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 6 3 8 0 2 .9 8 9 3 9 0 .2 1 2 3 9 2 4 1 .0 8 5 9 2 8 7
1 1 /8 /0 3  1 3 :0 0 1 8 :0 0 :0 0 5 0 1 .5 5 6 .2 -0 .3 6 1 -0 .0 4 8 0 .3 1 3 2 5 6 7 0 .9 0 .0 2 3 0 0 8 0 .3 4 2 7 0 9 5 5 4 5 2 .6 3 8 1 1 2 3 .5 3 2 5 5 7 7 0 .6 0 5 9 2 8 7
1 1 /8 /0 3  1 6 :0 0 2 1 :0 0 :0 0 5 4 1 .41 5 .8 0 .0 5 6 0 .3 3 8 0 .2 8 2 2 3 0 8 4 .4 6 0 .0 1 8 9 9 3 0 .3 5 5 6 3 1 4 5 8 8 4 .7 2 6 8 9 6 9 .1 8 2 2 5 1 3 9 .0 6 5 6 6 8 2
1 1 /8 /0 3  1 9 :0 0 2 4 :0 0 :0 0 5 2 1 .4 4 6 .2 0 .5 0 1 0 .7 6 8 0 .2 6 7 2 1 8 3 6 .4 3 0 .0 1 9 8 2 1 0 .3 5 2 7 1 6 4 9 6 4 9 .0 6 7 1 4 8 5 .4 9 2 1 0 6 8 2 .0 1 5 9 2 8 7
1 1 /8 /0 3  2 2 :0 0 2 7 :0 0 :0 0 4 6 1 .7 9 6 .2 0 .0 5 4 0 .3 6 3 0 .3 0 9 2 5 3 3 6 .6 2 0 .0 3 0 7 9 8 0 .3 2 3 9 5 1 6 9 0 5 2 .1 9 4 3 8 8 .7 2 2 4 8 8 1 1 .3 1 5 9 2 8 7
1 1 /9 /0 3  1 :0 0 3 0 :0 0 :0 0 5 2 1 .8 4 6 .2 - 0 .3 7 8 -0 .0 6 2 0 .3 1 6 2 5 9 2 1 .7 1 0 .0 3 2 5 6 5 0 .3 2 0 4 8 7 2 0 4 5 .1 5 9 7 9 6 6 .8 6 2 8 8 5 3 3 .3 6 5 9 2 8 7
1 1 /9 /0 3  4 :0 0 3 3 :0 0 :0 0 5 0 1 .8 3 6 .6 0 .1 6 0 0 .3 7 2 0 .2 1 2 1 7 2 7 9 .6 7 0 .0 3 2 2 0 8 0 .3 2 1 1 6 4 7 4 3 6 9 .5 6 9 1 6 4 9 .2 3 2 8 4 4 2 4 .1 2 6 1 8 3 7
1 1 /9 /0 3  7 :0 0 3 6 :0 0 :0 0 5 0 1 .71 6 .6 0 .7 5 5 0 .9 5 5 0 .2 0 0 1 6 2 8 9 .5 0 .0 2 8 0 7 3 0 .3 2 9 7 9 4 6 7 0 8 7 .6 8 3 3 7 7 .1 1 2 6 2 5 3 9 .5 0 6 1 8 3 7
1 1 /9 /0 3  1 0 :0 0 3 9 :0 0 :0 0 5 0 1 .6 5 6 .2 0 .3 4 2 0 .5 4 5 0 .2 0 3 1 6 5 3 6 .9 1 0 .0 2 6 1 1 4 0 .3 3 4 4 3 3 6 0 9 6 3 .9 1 7 7 5 0 0 .8 2 2 4 1 3 1 6 .8 9 5 9 2 8 7
1 1 /9 /0 3  1 3 :0 0 4 2 :0 0 :0 0 5 8 1 .7 9 6 .6 - 0 .3 3 7 -0 .1 1 7 0 .2 2 0 1 7 9 4 0 .5 8 0 .0 3 0 7 9 8 0 .3 2 3 9 5 1 7 1 9 0 6 .6 2 8 9 8 4 7 .2 0 2 5 1 0 2 2 .0 2 6 1 8 3 7
1 1 /9 /0 3  1 6 :0 0 4 5 :0 0 :0 0 5 2 1 .9 4 7 - 0 .1 0 6 0 .1 3 9 0 .2 4 5 2 0 0 1 0 .0 7 0 .0 3 6 2 5 0 .3 1 3 9 1 7 8 4 3 8 5 .6 7 1 0 4 3 9 5 .7 4 2 9 1 3 6 4 .4 1 6 4 3 3 8
1 1 /9 /0 3  1 9 :0 0 4 8 :0 0 :0 0 5 4 1 .7 7 6 .6 0 .4 6 2 0 .6 9 1 0 .2 2 9 1 8 6 8 4 .8 7 0 .0 3 0 1 0 5 0 .3 2 5 3 7 7 7 0 6 8 8 .4 8 8 9 3 7 3 .3 6 2 9 0 6 5 3 .6 5 6 1 8 3 7
1 1 /9 /0 3  2 2 :0 0 5 1 :0 0 :0 0 5 6 1 .7 6 .6 0 .1 8 8 0 .3 7 3 0 .1 8 5 1 5 0 5 3 .8 4 0 .0 2 7 7 4 2 0 .3 3 0 5 5 2 6 6 4 9 5 .2 8 8 1 5 4 9 .1 2 2 5 6 3 8 3 .7 2 6 1 8 3 7
1 1 /1 0 /0 3 1 : 0 0 5 4 :0 0 :0 0 5 6 1 .6 3 6 .6 - 0 .3 5 9 -0 .1 5 1 0 .2 0 8 1 6 9 4 9 .4 5 0 .0 2 5 4 7 7 0 .3 3 6 0 3 1 6 2 4 1 1 .9 7 9 3 6 1 .3 5 2 4 1 3 6 5 .7 1 6 1 8 3 7
1 1 /1 0 /0 3  4 :0 0 5 7 :0 0 :0 0 6 0 1 .7 5 6 .6 0 .0 1 2 0 .1 6 3 0 .1 5 1 1 2 2 6 1 .3 8 0 .0 2 9 4 2 0 .3 2 6 8 2 6 6 9 4 7 9 .2 6 8 1 7 4 0 .6 4 2 4 1 6 5 2 .9 8 6 1 8 3 7
1 1 /1 0 /0 3  7 :0 0 6 0 :0 0 :0 0 6 4 1 .7 7 0 .7 1 2 0 .8 1 4 0 .1 0 2 8 2 5 7 .3 9 1 0 .0 3 0 1 0 5 0 .3 2 5 3 7 7 7 3 4 4 7 .6 9 8 1 7 0 5 .0 8 2 4 5 1 6 8 .5 7 6 4 3 3 8
1 1 /1 0 /0 3  1 0 :0 0 6 3 :0 0 :0 0 6 2 1 .6 2 0 .4 8 0 0 .5 6 9 0 .0 8 9 7 1 9 9 .1 6 2 0 .0 2 5 1 6 1 0 .3 3 6 8 4 1 6 4 3 3 8 .0 2 7 1 5 3 7 .1 8 2 2 9 8 6 3 .3 9 6 4 3 3 8
1 1 /1 0 /0 3  1 3 :0 0 6 6 :0 0 :0 0 6 4 1 .5 - 0 .2 6 2 - 0 .1 5 3 0 .1 0 9 8 8 2 7 .9 1 1 0 .0 2 1 5 2 9 0 .3 4 7 1 3 1 5 7 4 2 0 .7 6 6 2 4 8 .6 1 2 0 6 6 7 8 .6 9 6 4 3 3 8
1 1 /1 0 /0 3  1 6 :0 0 6 9 :0 0 :0 0 6 6 1 .3 8 - 0 .2 1 5 - 0 .0 9 8 0 .1 1 7 9 4 8 0 .5 3 7 0 .0 1 8 1 8 3 0 .3 5 8 6 3 4 5 0 8 3 6 .9 7 6 0 3 1 7 .5 0 6 4 3 3 8
1 1 /1 0 /0 3  1 9 :0 0 7 2 :0 0 :0 0 7 0 1 .2 9 0 .3 7 8 0 .4 4 4 0 .0 6 6 5 3 3 1 .0 7 2 0 .0 1 5 8 6 2 0 .3 6 8 2 1 7 4 6 1 2 0 .7 9 5 1 4 5 1 .8 6 6 4 3 3 8
1 1 /1 0 /0 3  2 2 : 0 0 7 5 :0 0 :0 0 6 8 1.1 6 .6 0 .2 8 4 0 .3 4 9 0 .0 6 5 5 2 4 9 .9 7 2 0 .0 1 1 4 8 6 0 .3 9 1 8 8 6 3 5 1 4 0 .2 4 4 0 3 9 0 .2 1 6 1 8 3 7
Is = 4 8 7 6 0 3 9 .0 3

















W 2  (1)  0  _  
> ?  03


























































































( s e c )
P r e d ic te d
(m )
A ctu a l
(m )









(n -hr /m )
S to rm  D efin ition  
(n /m )
1 1 /2 4 /0 3  4 :0 0 0 :0 0 :0 0 6 6 1 .31 12 0 .2 3 1 0 .4 2 2 0 .1 9 1 1 5 5 4 7 .8 3 0 .0 1 6 3 6 4 0 .3 6 6 0 0 9 6 9 9 6 0 .9 8 8 5 5 0 8 .8 1 9 2 5 0 4
1 1 /2 4 /0 3  7 :0 0 3 :0 0 :0 0 7 2 1 .3 3 12 0 .9 9 5 1 .2 3 5 0 .2 4 0 1 9 5 9 5 .6 7 0 .0 1 6 8 7 4 0 .3 6 3 8 4 7 7 1 3 3 9 .0 3 9 0 9 3 4 .7 0 9 2 5 0 4
1 1 /2 4 /0 3  1 0 :0 0 6 :0 0 :0 0 7 0 1 .1 8 1 2 0 .3 1 2 0 .6 6 1 0 .3 4 9 2 8 6 8 6 .6 3 0 .0 1 3 2 4 2 0 .3 8 1 2 7 5 6 1 2 6 5 .8 4 8 9 9 5 2 .4 7 9 2 5 0 4
1 1 /2 4 /0 3  1 3 :0 0 9 :0 0 :0 0 7 4 1 .3 5 12 -0 .6 1 4 -0 .2 7 4 0 .3 4 0 2 7 9 3 1 .4 7 0 .0 1 7 3 9 2 0 .3 6 1 7 3 7 2 7 2 7 .7 6 1 0 0 6 5 9 .2 3 2 8 5 9 1 7 .5 4 9 2 5 0 4
1 1 /2 4 /0 3  1 6 :0 0 1 2 :0 0 :0 0 9 0 1 .4 5 1 2 -0 .1 9 1 0 .0 4 5 0 .2 3 6 1 9 2 6 4 .3 3 0 .0 2 0 1 0 .3 5 1 7 6 3 7 9 8 3 0 .3 2 9 9 0 9 4 .6 5 2 9 9 6 3 0 .8 1 9 2 5 0 4
1 1 /2 4 /0 3  1 9 :0 0 1 5 :0 0 :0 0 7 2 1 .4 1 2 0 .5 7 0 0 .8 0 0 0 .2 3 0 1 8 7 6 7 .6 2 0 .0 1 8 7 2 1 0 .3 5 6 6 2 2 7 6 2 4 6 .0 3 9 5 0 1 3 .6 5 2 9 1 1 6 2 .4 5 9 2 5 0 4
1 1 /2 4 /0 3  2 2 :0 0 1 8 :0 0 :0 0 1 0 0 1 .2 9 12 0 .1 3 6 0 .4 4 3 0 .3 0 7 2 5 1 6 9 .5 4 0 .0 1 5 8 6 2 0 .3 6 8 2 1 7 6 8 5 9 3 .6 2 9 3 7 6 3 .1 6 2 8 3 1 6 5 .2 1 9 2 5 0 4
1 1 /2 5 /0 3  1 :0 0 2 1 :0 0 :0 0 6 8 1 .8 4 12 -0 .6 2 6 -0 .1 2 2 0 .5 0 4 4 1 8 1 9 .8 7 0 .0 3 2 5 6 5 0 .3 2 0 4 8 1 1 0 0 0 8 .3 1 5 1 8 2 8 .1 4 3 6 8 3 8 6 .9 5 9 2 5 0 4
1 1 /2 5 /0 3  4 :0 0 2 4 : 0 0 : 0 0 3 0 2 .2 9 6 .2 -0 .0 9 7 0 .2 1 4 0 .3 1 1 2 5 5 0 3 .7 4 0 .0 5 0 7 2 5 0 .2 9 4 2 0 4 1 0 1 4 1 5 .4 1 2 6 9 1 9 .1 0 4 1 8 1 2 0 .8 6 5 9 2 8 7
1 1 /2 5 /0 3  7 :0 0 2 7 :0 0 :0 0 4 6 2 .3 8 7 0 .9 2 5 1 .3 5 4 0 .4 2 9 3 5 4 3 4 .9 1 0 .0 5 4 8 4 4 0 .2 8 9 8 0 3 1 1 5 6 6 4 .3 1 5 1 0 9 9 .2 5 4 1 7 0 2 7 .5 2 6 4 3 3 8
1 1 /2 5 /0 3  1 0 :0 0 3 0 :0 0 :0 0 5 0 2 .2 1 7 .6 0 .6 1 7 1 .1 2 0 0 .5 0 3 4 1 7 3 4 .3 6 0 .0 4 7 2 0 .2 9 8 3 2 3 1 0 8 2 6 0 .8 1 4 9 9 9 5 .1 9 4 5 1 6 4 1 .6 5 6 8 0 0 3
1 1 /2 5 /0 3  1 3 :0 0 3 3 :0 0 :0 0 6 0 1 .8 5 1 0 .7 -0 .4 5 6 0 .0 0 1 0 .4 5 7 3 7 8 1 2 .0 1 0 .0 3 2 9 2 5 0 .3 1 9 8 0 2 1 0 2 9 9 5 .5 1 4 0 8 0 7 .5 4 4 3 6 2 0 4 .0 9 8 5 6 2 8
1 1 /2 5 /0 3  1 6 :0 0 3 6 :0 0 :0 0 7 0 1 .6 9 1 0 .7 -0 .4 3 0 -0 .1 1 8 0 .3 1 2 2 5 5 8 7 .3 1 0 .0 2 7 4 1 2 0 .3 3 1 3 1 5 9 0 7 7 4 .9 1 1 1 6 3 6 2 .2 3 3 8 5 7 5 4 .6 4 8 5 6 2 8
1 1 /2 5 /0 3  1 9 :0 0 3 9 :0 0 :0 0 9 0 1 .4 4 1 0 .7 0 .4 2 5 0 .6 1 5 0 .1 9 0 1 5 4 6 5 .4 8 0 .0 1 9 8 2 1 0 .3 5 2 7 1 6 7 2 9 6 1 .3 4 8 8 4 2 6 .8 1 3 0 7 1 8 3 .5 6 8 5 6 2 8
1 1 /2 5 /0 3  2 2 :0 0 4 2 : 0 0 : 0 0 8 8 1 .2 2 12 0 .3 4 3 0 .6 2 6 0 .2 8 3 2 3 1 6 7 .7 4 0 .0 1 4 1 6 7 0 .3 7 6 3 3 8 6 3 8 9 2 .5 7 8 7 0 6 0 .3 2 2 6 3 2 3 0 .7 0 9 2 5 0 4
1 1 /2 6 /0 3  1 :0 0 4 5 : 0 0 : 0 0 7 2 1 .1 1 1 0 .7 -0 .4 7 8 -0 .1 3 2 0 .3 4 6 2 8 4 3 4 .8 2 0 .0 1 1 6 9 9 0 .3 9 0 5 0 2 5 1 9 1 1 .1 8 0 3 4 5 .9 2 8 5 6 2 8
1 1 /2 6 /0 3  4 :0 0 4 8 :0 0 :0 0 7 0 1 .0 5 1 0 .7 -0 .3 5 6 -0 .1 8 8 0 .1 6 8 1 3 6 5 6 .1 6 0 .0 1 0 4 5 3 0 .3 9 9 0 8 4 8 3 9 4 .2 9 6 2 0 5 0 .4 5 8 5 6 2 8
U =  4 2 0 7 4 2 5 .9 9
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( s e c )
P r e d ic te d
(m )
A ctu a l
(m )










S to rm  D efin ition  
(n /m )
1 2 /1 0 /0 3  1 0 :0 0 0 :0 0 : 0 0 5 6 0 .8 4 12 0 .4 6 1 0 .7 2 7 0 .2 6 6 2 1 7 5 3 .3 1 0 .0 0 6 6 5 2 0 .4 3 5 4 6 3 4 0 7 3 7 .2 6 2 4 9 0 .5 0 9 2 5 0 4
1 2 /1 0 /0 3  1 3 :0 0 3 :0 0 : 0 0 5 6 0 .8 8 1 2 -0 .2 5 7 0 .0 2 9 0 .2 8 6 2 3 4 1 7 .6 5 0 .0 0 7 3 0 9 0 .4 2 7 6 1 4 4 2 9 8 1 .1 9 6 6 3 9 8 .8 4 9 2 5 0 4
1 2 /1 0 /0 3  1 6 :0 0 6 : 0 0 : 0 0 5 6 1.1 1 0 .7 -0 .2 8 2 0 .0 8 9 0 .3 7 1 3 0 5 3 5 .9 9 0 .0 1 1 4 8 6 0 .3 9 1 8 8 6 5 1 3 1 8 .2 8 1 8 5 4 .1 9 8 5 6 2 8
1 2 /1 0 /0 3  1 9 :0 0 9 :0 0 : 0 0 7 8 1 .4 5 12 0 .2 6 3 0 .6 3 9 0 .3 7 6 3 0 9 5 6 .9 8 0 .0 2 0 1 0 .3 5 1 7 6 3 7 9 8 3 0 .3 2 1 1 0 7 8 7 .2 9 2 8 8 9 6 2 .2 3 9 2 5 0 4
1 2 /1 0 /0 3  2 2 :0 0 1 2 :0 0 :0 0 7 6 1 .9 2 8 .2 0 .2 4 0 0 .6 2 9 0 .3 8 9 3 2 0 5 2 .7 2 0 .0 3 5 4 9 7 0 .3 1 5 1 9 1 9 1 7 7 7 .6 2 1 2 3 8 3 0 .3 4 3 5 1 9 2 6 .4 6 7 1 5 7 4
1 2 /1 1 /0 3  1 :0 0 1 5 :0 0 :0 0 7 8 2 .2 3 9 .7 -0 .2 9 9 0 .0 9 4 0 .3 9 3 3 2 3 9 0 .2 2 0 .0 4 8 0 6 9 0 .2 9 7 2 7 4 1 2 6 8 9 7 .5 1 5 9 2 8 7 .7 3 4 2 4 6 7 7 .1 1 8 0 1 5 1
1 2 /1 1 /0 3  4 :0 0 1 8 :0 0 :0 0 8 0 2 .0 1 9 .7 - 0 .1 7 9 0 .1 0 3 0 .2 8 2 2 3 0 8 4 .4 6 0 .0 3 8 9 4 9 0 .3 0 9 5 9 6 1 0 9 0 1 5 .7 1 3 2 1 0 0 .1 3 4 3 7 0 8 1 .7 9 8 0 1 5 1
1 2 /1 1 /0 3  7 :0 0 2 1 :0 0 :0 0 1 1 2 1 .5 4 9 .7 0 .4 9 7 0 .5 8 9 0 .0 9 2 7 4 4 3 .2 1 8 0 .0 2 2 7 0 8 0 .3 4 3 5 7 7 7 4 6 8 7 .9 3 8 2 1 3 1 .1 5 3 2 1 3 4 6 .9 2 8 0 1 5 1
1 2 /1 1 /0 3  1 0 :0 0 2 4 :0 0 :0 0 8 4 1 .1 6 1 0 .7 0 .5 4 8 0 .7 8 7 0 .2 3 9 1 9 5 1 2 .8 2 0 .0 1 2 7 9 1 0 .3 8 3 8 3 2 5 4 9 1 5 .8 7 7 4 4 2 8 .6 9 2 3 4 8 3 9 .7 5 8 5 6 2 8
1 2 /1 1 /0 3  1 3 :0 0 2 7 :0 0 :0 0 1 1 6 1 .0 5 1 0 .7 -0 .1 1 3 0 .0 9 7 0 .2 1 0 1 7 1 1 4 .5 4 0 .0 1 0 4 5 3 0 .3 9 9 0 8 4 8 3 9 4 .2 9 6 5 5 0 8 .8 3 8 5 6 2 8
1 2 /1 1 /0 3  1 6 :0 0 3 0 :0 0 :0 0 1 0 8 1.01 1 0 .7 - 0 .3 2 6 - 0 .0 6 0 0 .2 6 6 2 1 7 5 3 .3 1 0 .0 0 9 6 6 3 0 .4 0 5 1 8 7 4 6 1 0 4 .1 4 6 7 8 5 7 .4 5 8 5 6 2 8
Is = 2 0 5 8 8 3 4 .2 6
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